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[wherein Ri and Rg are each independently H or CrC4-alky!. or and Rg together form CrCg-alkylene. X is O. S or 
CHg W is CH or N. and Q is a substituted aryl group or suljstituted heteroaryl group] and their pharmaceutically accept- 
able'satts having platelet-derived growth factor receptor autophosphorylation Inhibitory activity, to pharmaceutical com- 
positions containing these compounds, and to methods for the treatment of diseases associated vwth abnormal cell 
growth such as tumors. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates to novel quinoline derivatives and quinazoline derivatives having an inhibitory action 

against abnormal cell growth and to their pharmaceutlcally acceptable salts. More specifically, the present invention 
relates to novel quinoline derivatives and quinazoline derivatives having an inhibitory action against autophosphoryla- 
tlon of the platelet-derived growth factor receptor and to their pharniaceutically acceptable salts. 

10 BACKGROUND OF THE INVENTION 

Growth factors such as insulin, the epidermal growth factor and the platelet-derived growth tactor (hereinafter 
refen^ed to as PDGF) have an important role in ceil growth. In particular. PDGF is known to be a powerful cell growth 
factor related to the control of cell growth and division (Cell 45. 155 (1986)). However, in diseases or pathophysiological 
15 situations such as leukemia, cancers, psoriasis, glomerular nephritis, organofibrosis. atherosclerosis, restenosis after 
percutaneous coronary angioplasty or bypass surgery and rheumatoid arthritis, abnormal production of PDGF or PDGF 
receptor occurs at the pathophysiological sites, and abnormal cell growth is observed at the pathophysiological sites in 
such diseases. Namely, this is an excess of cell growth signals associated with overproduction of the PDGF or PDGF 
receptors. Thus, it is necessary to suppress cell growth signal transduction to improve these pathophysiological situa- 

20 tions. . 

In one trial, it was reported that abnormal cell growth in pathophysiological situations was suppressed by adminis- 
tration of an anti-PDGF antibody (J. Exp. Med. 175, 1413 (1992)); however, there are proWenre such as in sffiffi stability 
and methods of administration as a therapeutic agent because the anti-PDGF antibody is a protein molecule. 

On the other hand, in cells, PDGF is known to bind to the PDGF receptor to activate tyrosine Wnase present in this 
25 receptor. This receptor tyrosine kinase relates to intracellular signal transduction via autophosphorylation of the recep- 
tor itself and plays an important role in cell growth. In pathophysiological situations, this intracellular signal transduction 
is considered to be excessive. Therefore, inhibition of PDGF receptor autophosphorylation can be considered as 
another possible strategy to suppress cell growth signal transduction. 

Examples of suppressing cell growth using the PDGF receptor autophosphorylation inhibitors, which are low 
30 molecular weight compounds, are described in the Irterature (Cancer Research §4. 6106 (1994); Proc. Natl. Acad. Sci. 
USA. 92. 2558 (1995)). Therefore. PDGF receptor autophosphorylation inhibitors oouW be useful in many diseases 
such as leukemia, cancers, psoriasis, glomerular nephritis, organof ibrosis. atherosclerosis, restenosis after percutane- 
ous coronary angioplasty or bypass surgery and rheumatoid arthritis. 

Exan^les of previously known PDGF receptor autophosphorylation inhibitors include 3-arylquinolines (J. Med. 
35 Chem. SL 2627 (1 994); J. Med. Chem. aL 21 29 (1 994) and Publication of Japanese Patent Laid-open No. 94/507643). 
3-arylquinoxalines (Cancer Research §4. 6106 (1994)), and 4-pyridyl-2-arylpyrimidines (Proc. Natl. Acad. Sci. USA. §2. 
2558 (1995)). 

However, as far as the present inventors know, compounds which have a structure in whteh an aryl group or heter- 
oaryl group is bonded to position 4 of the quinoline backbone or quinazoline backbone via one oxygen atom, sulfur atom 
40 or carbon atom and which have a PDGF receptor autophosphorylation inhibitory activity are not known. 

Furthermore, as to previously known quinoline derivatives. {4-[(7-chloro-4-quinollnyl)oxy]phenyl}(4-fluorophe- 
nyl)methanone is desaibed in Publication of Examined Japanese Patent Application No 89/246263. This known com- 
pound is used as a fungicide, and there are no reports as to its PDGF receptor autophosphorylation inhibitory activity. 

Furthermore, 4-arykiuinoline derivatives are described in J. Med. Chem. 14, 1060 (1971). Acta Chim. Hung 112, 
45 241 (1983), Publication of Examined Japanese Patent Application No. 88/51375. German Patent No. 3101544. Publi- 
cation of Examined Japanese Patent Application No. 89/246263. and US Patent No. 3936461. These known com- 
pounds are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful 
organisms (preservative), plant growth control agent, fungicide or anti-angina agent, respectively, and there are no 
reports as to their PDGF receptor autophosphorylation inhibitory activity. 
so Consequently, the development of novel compounds having the PDGF receptor autophosphorylation inhibitory 
activity would be of great industrial benefit. 

A major objective of the present invention is to provide novel compounds having the PDGF receptor autophospho- 
rylation inhibitory activity. 

55 DISCLOSURE OF THE INVENTION 

As a result of intensive studies to attain the abovementioned objective, the present Inventors found that compounds 
having a structure in which an aryl group or heteroaryl group is bound to position 4 of the quinoline backbone or quina- 
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zoline bacM3one via one oxyg n atom, suHur atom or carbon atom best serve the objective, and thus came to conrplete 
the present invention based on this finding. 

Namely, the present Invention is to provide quinoline derivatives and quinazollne d rivatives represented by the fol- 
lowing formula (1), and pharmaceutically acceptable salts thereof: 



10 



IS 




( I ) 



{wherein Ri and R2 are each independently H, Ci-Cs-alkyl. or Ri and R2 together form CrCg-alkylene. and W is CH 
20 or N, 

1. when Wis CH, 

(a) X is O or S, and Q is a phenyl group represented by formula (II): 

25 



30 




[wherein m is 1 . 2 or 3, R3 is each independently CN, OH, halogen. Ci-Cyalkyl, Ct-C4-alkaxy or C2-C4-acyll. 
35 a group represented by formula (ill): 



40 




(III) 



45 



[wherein m is as defined as described above. R3' is each Independently OH, CrCs-alkyl, Ci-C4-alkaxy. and Y 
and Z are both or each Independently N or CH]. 
or a group represented by formula (IV): 



50 



55 




(IV) 



[wherein m and are as defined as described above, and R4 is H, Ci-Cyalkyl or C2-C4-acyQ. and 



4 



EP 0 860 433 A1 



(b) X is O, S or CHg, and Q is a group represented by formula (V): 




(V) 



[wherein j and k are each Independently 0 or 1 . R5 Is each independently H or Ci-C4-alkyI, A Is Ci-Ce-alkyl. 
Ci-Cs-alkenyl, cyclic {C3-C10) alkyi, Ci-C4-alkoxycartK)nyl. phenyl, naphthyl, furyl, thienyl, benzoyl, substituted 
benzoyl. C2-C4-acyl. or 5- or 6-membered monocyclic or 9- or 10-membered bicyclic heteroaryl group having 
1 or 2 nitrogen atoms and optionally having another hetero atom selected from the group consisting of nitro- 
gen, oxygen and sulfur atoms, these alkyI group, aryl group and heteroaryl group represented by A may have 
1 to 5 substituting groups selected from the group consisting of CN. NO2. OH. NHg. halogen. Ci-Cs-alkyI, 
cyclic (C3-C10) alkyl. -C4-alkoxy. Ci-C4-alkDxycarbonyl, Ci-Cs-acyl. Ci-Cg-acyloxy. Ci-Ca-alkylenedioxy. 
CrC4-alkylamino. dl-{Ci-C4-alkyl)amino. CO2H, CONHg. N-(CrC4-alkyl)amido. N.N-di-(CrC4-alkyl)amkjo, 
C2-C4-all^lamido. trifluoromethyl. CrC4-alkylthio, phenyl, substituted phenyl, phenoxy, substituted phenoxy, 
phenylthio. substituted phenylthio. phenyl(Ci-C4-alkyl). substituted phenyI(CrC4-alkyl), pyrldyl. pyrazinyl, pyri- 
midinyl. pyridazinyl. pyrrolidinyl, piperidinyi. piperazinyl, homopyperazinyl. morpholinyl. quinolyl, quinazolinyl. 
benzoyl, substituted benzoyl and C2-C4-acyl. and B is O. S. NH. NCN. NRq or NORe (wherein is C^Cs- 
alkyf). 

2. when W is N. X is O, S or CH2. and Q is represented by formula (V): 



[wherein j. k. R5. A and B are defined as described as atx>ve]}. 

BEST MODE FOR CARRYING OUT THE INVENTION 

1 Compounds of the present invention 

Compounds of the present Invention are represented by the abovementioned formula (I), wherein R^. R2. W. X, Q. 
R3, Ra*. R4. R5, Rfi, Y. Z, A. B, m, j and k are defined as described above. 

Examples of specific substituents applicable In the present specification are as follows: 

Halogen: chloro. bromo. fhjoro, iodo; 

d-Cs-alkyl: metiiyl. etiiyl. ethyl, propyl, isopropyl. butyl, Isobutyl. s-bulyl. t-butyl. pentyl. isopentyl. neopentyl, t- 

pentyl; 

cyclic (C3-C10) alkyI- cydopropyl. cyclobutyl, cydopentyl. cyclohexyl. cydoheptyl, cycloodyl, adamantyl; 

CrC4-aIkoxycarbonyl: methoxycartx>nyl. ethoxycartjonyl. propoxycaftx)nyl, isopropoxycart>onyl. butoxycartx>nyl, 

Isobutoxycarbonyl. s*butoxycarkx}nyl. t-butoxycart)onyl; 

CrCs-alkylenedloxy: methylenedioxy. ethylenedioxy. propylenedicxy; 

Ci-C4-alkDxy: methoxy. ethoxy. propoxy. isopropoxy, butoxy. isobutoxy. s-butoxy. t-butoxy; 

C2-C4-acyl: acetyl, propionyl, butylyl; 

CrC4-alkylamino: methylamino. ethylamino. propylamino. isopropylamino, butylamino. isobutylamino. s- 




(V) 
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butylamino, t-butylamino; 

di-(Ci-C4-aIkyl) amino: dimethylamlno. dielhylamino. dipropylamino. dibutylamino; 
C2-C4-alkylamido: acetamido. pr pionamido, butylamkJo; 

Ci-C4-alkytthio: methylthio. ethyithio. propylthio. isopropylthio. butyllhio, isobutylthio. s-butylthio. t-butylthio; 
substituted phenyl: a phenyl group substituted by 1 to 3 groups selected from the group consisting of CN, NO2. OH. 
NH2. halogen. CrC4-alkyl. cyclic (C3-Cio)alky1. Ci-C4-alkoxy. Ci-C4-alkoxycarbonyl. CrCa-alkylenedioxy. CrC4- 
alkylamino. di-(CrC4-aIkyl)amina C2-C4-alkylamido. trifluoromethyl. CrC4-alkylthio. phenyl, phenoxy. phenylthio. 
phenyl(CrC4-alkyl). benzoyl and C2-C4-acyl; 

substituted phenoxy: a phenoxy group substituted by Ito 3 groups selected from the group consjstng of CN. NO2. 
OH. NH2. halogen. CrC4-alkyi. cyclic (C3-Cio)a»^. Ci-C4-alkDxy. Ci-C4-alkoxycarbonyl. Ci-Ca-alkylenedioxy. Cr 
C4-alkylamino, di-(Ci-C4-alkyl)amino. C2-C4-alkylamido. trifluoromethyl. Ci-C4-allQrlthio. phenyl, phenoxy, phe- 
nylthio, phenyi(CrC4-alkyO. benzoyl and C2-C4-acyl; 

substituted phenylthio: a phenylthio group substituted by 1 to 3 groups selected from the group consisting of CN, 
NO2, OH. NH2. halogens. Ci-C4-alkyl. cyclic {C3-Cio)aIkyl, CrC4-alkoxy. CrC4-alkoxycartx)nyl, CrCa-alkylenedi- 
oxy, CrC4-aIkylamino, di-(CrC4-alkyl)amino. C2-C4-alkylamido, trrfluoromethyl, Ci-C4-aIkylthio, phenyl, phenoxy. 
phenylthio, phenyl(Ci-C4-all^), benzoyl and C2-C4-acyl: 

substituted benzoyl: a benzoyl group substituted by 1 to 3 groups selected from the group consisting of CN, NOg, 
OH. NH2. halogens. CrC4-alkyl. cydic (G3-Cio)alkyl. Ci-C4-alkQxy. Ci-C4-alkDxycarbonyl, Ci-Cs-alkylenedioxy. 
Ci-C4-alkylamino. di-(Ci-C4-alkyl)amino, C2-C4-alkylamido, trifluoromethyl. Ci-C4-alkylthlo, phenyl, phenoxy. phe- 
nylthio, phenyl(CrC4-aIkyl), benzoyl and C2-C4-acyl. 

The compounds represented by formula (0 may be acid addition salts and base addition salts thereof. The com- 
pounds of the present invention include these addition salts. Further, the compounds of the present invention, including 
these addition salts, include hydrates thereof. 

Examples of the acid addition salts include salts with inorganic adds such as hydrochloric acid, sulfuric acid, phos- 
phoric add. hydrobromic acid and nitric add, and salts with organic acid such as maleic acid, fumaric acid, malic add, 
oxalic add. tartaric add, succinic add. citric acid, acetic add, lactic acid, methanesulfonic acid and p-toluenesulfonic 
acid. 

Further, examples of the base addition salts indude salts with alkaline metal compounds {e.g., sodium hydroxide 
and potassium hydroxide), salts with alkaline earth metal compounds (e.g.. calcium hydroxide and magnesium hydrox- 
ide), ammonium saHs and salts with organic bases (e.g.. triethyiamine. ethanolamine). 

Further, when these addition salts are used as drugs, the acids and bases naturally have to be pharmaceutically 
acceptable. 

Representative examples of the conrpounds of formula (I) of the present invention are shown in Table 1 , They are 
preferred embodiments of compound groups. 



6 



EP0 860 433A1 



TABLE 1 





EP0 860 433 A1 




8 



EP 0 860 433 A1 

TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TMLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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li. Methods of produdna compounds of the present invention 

Compounds of the pres nt invention can be synthesized, for example, according to the metiiods described t)elow. 
However, it should be understood that metiiods of producing compounds of tiie present invention are not limited to 
5 these methods. 

Although all of the compounds of the present invention are novel compounds which are not described in the litera- 
ture, they can be produced using known chemical techniques. Further, the raw materials used for the production may 
be commercially availat)le or synthesized by customary methods, if necessary. For example. 4-chloroquinoline deriva- 
tives can be synthesized by various known methods. For example, the method desaibed in Org. Synth. Col. Vol. 3, 272 
10 (1955) and Acta Chim. Hung. 112. 241 (1983) can be used. Many qunoline derivatives used in Examples hereinafter 
can be produced according to the following reaction scheme: 




4-Chloroquinazoline derivatives can also be synthesized by various known methods. For example, the methods 
described in Dai Yuki Kagaku (Comprehensive Organic Chemistry). Vol. 17, 150, edited by Kotake. Asakura Shoten 
40 (1 967) can be used. Many quinazoiine material compounds used In Examples hereinafter can be produced according 
to the following reaction scheme: 



45 



so 




55 

G neral metiiods of producing compounds of the present invention will be esq^lained as follows: 
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1 . Compounds of formula f H wherein Q is represented bv formula (\\Y formula f lin or formula (Wl 

a. Synthesis of a compound wher in X Is O: 

5 A compound of formula (I) wherein X is O is produced by condensation of an aryl compound or heteroaryl com- 

pound having a hydroxyl group with a 4-chloroquinollne derivative. 

b. Synthesis of compounds wherein X is S: 

10 A compound of formula (I) wherein X is 8 is produced in the same manner as described for a compound wherein 
X is O. by condensation of an aryl compound or heteroaryl compound having a thiol group with a 4-chloroquinoline 
derivative. 

2. Compounds of formula (\) wherein Q is represented bv formula fV) wherein both ) and k are 0 

IS 

a. Synthesis of a compound wherein X is O: 

A Friedel-Crafts acylation reaction is carried out with phenol with a protected hydroxyl group by an appropriate pro- 
tecting group in the presence of a Lewis acid (e.g., rare earth trrfluoromethanesulfonate, in particular, scandium (III) tri- 

20 fluoromethanesutfonate or ytterbium (III) trrfluoromethanesulfonate) described in literatures (e.g.. J. Chem. Soc., Chem. 
Commun.. 1157 (1993); Synlett. 1157 (1994)) to obtain an acylated compound. Next, the protecting group of the 
hydroxyl group of the acylated compound is removed, and the resultant compound is reacted with a 4-chloroquinoline 
derivative or 4-chioroquinazoline derivative at a temperature between 80 and 200 **C. preferably between 130 and 180 
^'C In no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preferataly for 10 minutes to 

25 1 hour to obtain the target compound. 



30 



35 



AO 




[In the formulas. A. Ri . R2 and W are defined as described above. E is a leaving group (e.g.. halogen, methanesul- 
As fonate, p-toluenesulfonate or trifluoromethanesulfonate. preferably chlorine), and PT is a protecting group (e.g.. methyl 
or methoxymethyl)]. 

b. Synthesis of a compound wherein X is S: 

50 For example, an acylthiophenol derivative can be synthesized by the following method described in the literature 
(Org. Syn. §1 139 (1971)). Namely, an acylphenol derivative which can be synthesized as described in a. above is 
reacted with N.N-dimethylthiocarbamoylchloride to synthesize an 0-aryl-N,N-dimethylthiocart)amate derivative. This 
derivative is heated (for example, at 200-300 ^'C) so that an S-aryl-N.N-dimethytthiocaibamate derivative with rear- 
ranged oxygen and sulfur is formed in situ, which is then treated under alkaline conditions to yield the corresponding 

55 acylthiophenol derivative. Next, in the same manner as described for produdng a compound wherein X is O, or in a 
polar solvent (e.g.. N.N-dimethylformamide), the acylthiophenol derivative is reacted with a 4-chloroquinoline derivative 
or 4-chloroquinazoline derivative with sodium hydroxide at a temperature between 80 and 150 ''C to obtain the target 
compound. 
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[In the formulas, A. R^, R2. W and E are defined as described above], 
c. Synthesis of a compound wherein X is CH2: 

20 

A compound represented by formula (0 wherein X Is CH2 can be synthesized using the method desalbed by R. 
Cutler et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In the present method, a 4-chloroquinoline derivative or 4-chloro- 
quinazollne derivative is added to 4-bromopheny1acetonitrile sodium salt in an appropriate organic solvent (e.g.. tolu- 
ene), then refluxed, and the Diaryl -substituted acetonrtriie so obtained is isolated and purified. The purified product is 

25 dissolved in an acidic solvent (e.g., aqueous sulfuric acid)and refluxed for 1 -20 hours to obtain a 4-(4-bromobenzyl)qui- 
noiine derivative or said quinazoline derivative. Next, using the method of J. K. Stille et al. (J. Org. Chem. ^ 4634 
(1 983)), the 4-(4-bromobenzyi)quinoline derivative or said quinazoline derivative is reacted with alkytlithium in an appro- 
priate solvent (e.g., tetrahydrofuran) to form an organic IHhium compound in situ. Trialkyttin chloride is then added to 
yield an organic tin compound, and the resulting compound and an acid chloride are refluxed with heat in an appropri- 

30 at organic solvent (e.g., chloroform) in the presence of a catalytic amount of a palladium complex (e.g.. bis(triphenyl- 
phosphine)palladium(li) chloride) to produce the target compound. 




[In the formulas, A, R^, R2, W and E are defined as described above, and R" is methyl or butyl]. 

so 3. Compounds of formula (I) wherein Q is represented bv formula fV^ wherein B is Q. and i is 1 and k is 0. or i is 0 and 
kisi 

a. Synthesis of a compound wherein X Is O: 

55 A 4-chloroquinoiine derivative or 4-chloroquinazoline derivative is reacted with nitrophenol in an appropriate sol- 
vent or no solvent to synthesize a 4-(nitrophenQxy)quinoiine derivative or said quinazoline derivative. The resulting 
derivative is then stirred in an appropriate solvent (e.g.. N,N-dimethylformamide) in the presence of a catalyst (e.g., pal- 
ladium hydroxide/cai1x)n) und r a hydrogen atmosphere to obtain th 4-(aminophenoxy)qutnoline derivative or said 
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quinazoline derivative. The resulting derivative can be amidated using carboxylic acids or their derivatives to produce 
the target conipound according to known methods. Further, its N-aikylamides can be produced by reaction with an alkyl 
halide in an appropriat solvent (e.g., N,N-dimethytformamide) in the presence of a base (e.g., sodium hydride). 

Further, analogously, a 4-(carboxyphenoxy)quinoline derivative or said quinazoline derivative can be obtained by 
5 reacting a hydroxybenzoic acid ester with a 4-chloroquinoline derivative or 4-chloroquina2ollne derivative, followed by 
acid or base hydrolysis. The resultant derivative can be amidated using an alkylamine or arylamine to produce the tar- 
get compound according to known methods. Further, Its N-alkylamrdes can be produced by the atx>vementioned 
method. 



10 
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[In the formulas, A, , R2, W and E are defined as described above, and R is methyl, ethyl, propyl, isopropyt, butyl, 
45 isobutyl, s-butyl or t-butyl.] 

b. Synthesis of a compound wherein X is S: 

A 4'(aminophenylthio}quinoline derivative or said quinazoline derivative is obtained by reacting a 4-chloroquinoIine 
so derivative or 4-chloroquinazoline derivative with aminottiiophenol in an appropriate solvent or no solvent The resulting 
derivative can be amidated using cartxdxylic acids or tiieir derivative to produce the target compound according to 
known methods. Further, its N-a1ky!amides can be produced by reaction witii an alkyl halide In an appropriate solvent 
(e.g., N,N<iimethyHornrtamide) in the presence of a base (e.g., sodium hydride). 

55 
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[In the formulas, A, R^, R2. W, E and R are defined as descnbed above.] 

25 0. Synthesis of a compound wherein X Is CH2: 

A compound represented by formula (I) wherein X is CH2 can be synthesized by the method descrit)ed by R. Cutter 
et al. (J. Am. Chem. Soc. 21 3375 (1949)). In this method, a base (e.g., sodium hydride) is added to aminophenylace- 
tonitrile with a protected amino group (e.g.. by a benzyl group) in an appropriate organic solvent (e.g.. toluene), a 4- 

30 chloroquinoline derivative or 4-chloroquinazoline derivative is added, and the mixture is ref luxed. The diaryl-substituted 
acetonitrile so obtained is isolated and purified, then dissolved in an acidic solvent (e.g.. aqueous sulfuric acid) and 
ref luxed for 1-20 hours, and then the protecting group is renroved to obtain a 4-(aminobenzyl)quinoIine derivative or 4- 
(aminobenzyl)quinazoline derivative. The resulting derivative can be amidated using carboxylic acids or their derivative 
to produce the target compound according to known methods. Further, its N-alkytamides can be produced by reaction 

35 with an alkyi halide in an appropriate solvent (e.g., N.N<iimethylfomiamide) in the presence of a base (e.g.. sodium 
hydride). 




[In the formulas, A, Ri, R2, W. E and R are defined as described above, and PT is a protecting group (e.g., benzyl 
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group.] 

4. Compounds of formula (I) in which Q is represented by formula (V) wh rein both i and k are 1 

5 a. Synthesis of a conpound wherein B is O: 

A compound wherein B is O can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or cart>an)ate derivative according to known methods. 



IS 




[In the formulas, A, , R2, W and R are defined as described above, and X is O, S or CH2.] 

20 

b. Synthesis of a compound wherein B is S: 

A compound wherein B is S can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or thiocartsamate derivative according to known methods. 

25 



30 




(In the formulas. A, Ri . R2 arrd W are defined as described above, and X is O. S or CH2.] 
c. Synthesis of a compound wherein B is NCN: 

40 A compound wherein B is NCN can be produced according to the method described by H. J. Petersen et al. (J. 
Med. Chem. 21. 773 (1978)). 

In this method, the compourxJ obtained in the atmementioned a. is refluxed in the presence of a triphosphorus 
compound (e.g., triphenylphosphine), a base (e.g., triethylamine) and carbon tetrachloride in an appropriate organic 
solvent (e.g.. methylene chloride) to produce the corresponding carbodiimide, and then the cartxxjiimide is reacted with 

4S cyanamide to obtain the target compound. Alternatively, the target compound can be produced by reacting the com- 
pound obtained in the abovementioned b. with cyanamide in the presence of a condensation reagent (e.g., dicyclohex- 
ylcartxxliimide) and a base (e.g., ethyidiisopropylamlne) in an appropriate organic solvent (e.g.. ether). 
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[In the formulas, A, R^, R2 and W are defined as described above, and X is O. S or CH2.I 

Salts of the quinoline derivatives or quinazoline derivatives obtained by the methods of the abovementioned 1-4 
can be produced by general m^hods which are conventionally used to produce salts. 



in. Use qf CQmpouPds of the present invention 

Intracellular signal transduction mediated by growth factor receptor autophosphorylation is involved in various 
pathophysiological situations including neoplastic or other abnormal cell growth. Since quinoline derivatives and quina- 
30 zoline derivatives of the present invention and their pharmaceuticaliy acceptable salts have an inhitxtory activity on 
platelet-derived growth factor (PDGF) receptor autophophorylation. they are expected to be useful as a therapeutic 
agent to treat various diseases which are caused by abnormal cell growth generated by PDGF receptor autophospho- 
rylation due to an excessive amount of PDGF (e.g.. leukemia, cancers, psoriasis, glomerular nephritis, organofibrosis. 
atherosclerosis, restenosis after percutaneous coroncuy angioplasty or bypass surgery and rheumatoid arthritis). 
35 Pharmaceutical compositions which contain compounds of tiie present invention as an effective component, 
namely medicinal compositions, can be administered to human and other animals either orally or non-orally (e.g., intra- 
venous, intramuscular. 8utx;utaneous. rectal or endermic administration). Accordingly, medicinal compositions which 
contain compounds of the present invention as an ^fective component are prepared into a suitable dosage form 
depervjing on the method of administration. 
40 Examples of oral preparations include tatslets. capsules, powders, granules and syrups, and examples of non-oral 
preparations include injections, rectal agents, oily suppositories and aqueous suppositories. 

These various pharmaceutical preparations can be produced using ordinally excipients, disintegrating agents, 
binding agents, lubricating agents, coloring agents, diluents or release controlling agents. 

Examples of excipients are lactose, glucose, com starch, sorbitol, and crystalline cellulose; examples of disinte- 
rs grating agents are starch, sodium alginate, gelatine powder, calcium cartx)nate. calcium dtrate and dextrine; examples 
of bonding agents are dimethylcelluiose. polyvinyl alcohol, polyvinyl ether, methycelMose. ethytcellulose. gum arable, 
gelatine, hydroxypropylcellulose and polyvinylpyrrolidone; examples of lubricating agents are talc, magnesium stearate. 
polyethylene glycol and hydrogenated vegetable oils. 

Further, the atx)vementioned injectable agents can be produced by adding buffering agents, pH controlling agents, 
50 Stabilizing agents or the like, if necessary. 

Contents of the compourxls of the present invention in the medicinal formulations vary depending on their dosage 
form, but they are generally between about 0.5 arxl 50% by wight, preferably between about 1 and 20% by weight of 
the total. 

The particular dose for each individual patient is determined as a function of age, body weight and sex of the 
55 patient, type or severity of the disease to be treated. For example, a daily dose of between 1 and 100 mg/kg of txxly 
weight preferatsly between 1 and 50 mg/kg of body weight is adnrtinistered one or more times. 
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P^amples 

The present inv ntion is illustrated in greater detail by the fbllGwing Examples and Test Examples. The nurrtjers in 
parentheses at the end of title compound In the Examples correspond to the compound numbers given in Tat>le 1 . 

5 

Example 1 (Reference Example) 
6-MethQxv-2-naphthQl 

10 Potassium cai1x)nate (1 .244 g) was added to a solution of commercially available 2,6-dihydroxynaphthalene (961 
mg) in N.N-dimethytformamide (100 ml), and the admixture was stirred at room temperature for 30 minutes. Dimethyl 
sulfate (1.14 ml) was slowly added dropwise to the mixture and the resulting mixture was further stirred at room tem- 
perature overnight. The reaction mixture thus prepared was neutralized with a 2N HCI solution and then partitioned 
between water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After remov- 

IS ing the solvent by distillation under reduced pressure, the resulting residue was purified by column chromatography on 
silica gel (eluting with chloroform/ethyl acetate) to obtain 307 mg of the title compound (yield: 29%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 89 (s. 3H). 7. 00-7. 18 (m. 4H), 7. 53-7. 70 (m. 2H) Mass spectrometry data (FD- 
MS, m/z) : 174 (M+) 

20 

Example 2 

6.7-Dimethoxv-4-f6>methoxv-2-naphthyloxy )Quinoline [1 2] 

25 4-Chloro-6,7-dimethoxyquinoline (75 mg) and 6-methoxy-2>naphthot (174 mg) obtained in Example 1 were mixed 
and stirred at 180 ^'C for 30 minutes, and the reaction mixture was then purified by thin layer chromatography on silica 
gel (eluting with hexane/acetone (2/1)) to obtain 71 mg of the title compound (yield: 59%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 96 (s. 3H). 4. 07 (s. 3H). 4. 08 (s. 3H), 6, 53 (d. J=5. 71Hz, 1H), 7, 18-7. 36 (m, 
30 3H), 7. 56-7, 91 (m. 5H). 8. 50 (br. 1H) 

Mass spectrometry data (FD-MS, m/z) : 361 (M*) 

Example 3 

35 6,7-PimethQxy-4-(2-naphthylQxy)quinQline [10] 

4-Chloro-6.7-dimethoxyquinoline (45 mg) and commercially available p-naphthol (144 mg) were mixed and stirred 
at 180 ""C for 2 hours, and the reaction mixture was then purified in the same manner as described in Example 2 to 
obtain 45 mg of the title compound (yield: 68%). 

40 

^H-NMR (CDCI3, 90MHz) : 5 4. 05 (s. 3H). 4. 06 (s, 3H). 6. 52 (d. J=5. 28Hz. 1H), 7. 27-7. 61 (m. 6H), 7. 75-8. 00 
(m. 3H). 8.50(br. 1H) 

Mass spectrometry data (FD-MS. m/z) : 331 (M^*^) 

45 Example 4 

6.7-Dimethoxv-4-(7-methQxy-2-naphthvlQxv)q uinQline [13] 

4-Chloro-6,7-dimethoxyquinoline (89 mg) and commercially available 7-methoxy-2-naphthol (209 mg) were mixed 
so and stirred at 180 ''C for 30 minutes, and the reaction mixture was then purified in the same manner as described In 
Example 2 to obtain 59 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 92 (s, 3H), 4. 05 (s. 3H), 4. 07 (s, 3H). 6. 54 (d. J=5. 49Hz, 1H), 7. 10-7. 24 (m. 
3H), 7. 49-7. 91 (m. 5H), 8. 49 (d. J=5. 49. ^H) 
55 Mass spectrometry data (FD-MS. m/z) : 361 (M*) 
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Example 5 (Reference Example) 
S-MethQxv-l-naphthol 

Using oommerdally available l.S-dihydroxynaphthalene. the synthesis and purification were carried out in the 
same manner as described in Example 1 to obtain the title compound (yield: 28%). 

^H-NMR (CDCI3, 90MHz) : 5 4. 00 (s. 3H). 6. 79-6. 89 (m. 2H), 7. 30-7. 48 (m, 2H), 7. 69-7. 90 (m. 2H) 
Mass spectrometry data (FD-MS. m/z) : 1 74 (M*) 

Example 6 

6.7-DimethQxv-4-f5-methQxv-1-naphthvloxvtouinoline f1 11 

4-Chloro-6.7-dimethoxyquinoline (85 mg) and 5-methoxy-1-naphthol (67 mg) obtained In Example 5 were mixed 
and stirred at 1 80 ""C for 20 minutes, and the reaction mixture was then purified in the same manner as described in 
Example 2 to obtain 19 mg of the title compound (yield: 14%). 

^H-NMR (CDCI3. 90MHz) : 6 4, 04 (s. 3H). 4. 08 (s. 6H). 6. 31 (d. J=5. 27Hz, 1H), 6. 83-6. 92 (m, 1H), 7. 34-7. 61 
(m. 4H). 7. 75 (s. 1H), 8. 20-8. 29 (s, 1H), 8. 43 (brs, 1H) 
Mass spectrometry data (FD-MS, m/z) : 361 (M*^) 

Example 7 

6.7-Dlmethoxy-4-(4-indolyloxy)quinoline [1 7] 

4-Chloro-6.7<limethoxyquinoline (112 mg) and commercially available 4-hydroxyindote (200 mg) were mixed and 
stirred at 180 ^'C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chloroform layer was dried with anhydrous magne- 
sium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified k>y thin layer 
chromatography on silica gel eluting with chloroform/ethyl acetate (3/1) to cbtmn 51 mg of the title compound (yield: 
32%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 95 (s. 3H). 3, 96 (s. 3H), 6. 08-6. 13 (m. 1H). 6. 35 (d. J-5. 28Hz. 1H). 6. 83-6. 93 
(m, IN). 7. 29-7. 45 (m. 5H), 7. 62 (s. 1 H). 8. 40 (d. J-5. 05Hz. IN) 
Mass spectrometry data (FD-MS. m/z) : 320 (M***) 

Examples 

6.7-DimgthQxv-4-f3.4-dimethQxvphenQxv^Quinolin6r81 

4-Chloro-6.7-dimethoxyquinoline (90 mg) and commercially available 3,4-dimethcKyphenol (187 mg) were mixed 
and stin-ed at 180 ""C for 30 minutes, and the mixture was then purified by column chromatography on silica gel eluting 
with hexane/acetone to obtain 26 mg of the title compound (yield: 19%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 87 (s. 3H). 3. 93 (s. 3H). 4. 05 (s. 3H). 4. 06 (s, 3H). 6. 45 (d. J-4. 9Hz. 1H). 6. 75 
(dd. J-2. 4Hz. 9. 2H2. 1H), 6. 75 (d, J-2. 4Hz, 1H), 6. 93 (d. J-9. 2Hz. 1H), 7. 42 (s. 1H), 7. 57 (s. 1H). 8. 48 (d. 
J-4. 9Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 341 (M+) 
Example 9 

6.7-pimethqxy-4'(6-qu!nQivlOTr)qMiTOiine n 51 

Using 4*chioro-6.7-dimethoxyquinoline (90 mg) and commercially availat>le 6-hydroxyquino{ine (176 mg), reaction 
and purification were carried out in the same manner as described in Example 8 to obtain 62 mg of the title compound 
(yield: 46%). 
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^H-NMR (CDCI3, 500MHz) : 6 4. 05 (s. 3H), 4, 06 (s, 3H), 6, 56 (d. J=5. 5Hz, 1H). 7. 44-7. 62 (m, 5H). 8. 13 (d, 
J=8. 5Hz. 1H). 8. 22 (d, J=9. 2Hz. 1H). 8. 53 (d, J=^4. 9Hz. 1H), 8. 94 (d. J=4. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 332 (M**-) 

5 Example 10 

6.7"DimefthoxV'4-(3-fluorophenoxv)Quinoline [4] 

4-Chloro-6.7*dimethoxyquinoline (100 mg) and commercially available 3-fluorophenol (0.20 ml) were mixed and 
10 stirred at 180 ""C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfeite. After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purHied by column chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform fo 
obtain 125 mg of the title compound (yield: 94%). 

15 

^H-NMR (CDCI3, 500MHz) : 6 4. 04 (s. 3H), 4. 06 (s, 3H), 6. 56 (d, J=4. 9Hz. 1 H). 6. 93 (d. J^a 2Hz, 1 H). 6. 95-7. 
05 (m. 2H), 7. 39-7. 45 (m. 1H). 7. 47 (s, 1H), 7. 50 (s. 1H), 8. 53 (d, J=4. 3Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 299 (M^*^) 

20 Example 11 

6.7-DlmethQxy-4-(3-hydroxyphenQxy)quinQlln6fS) 

4-Chloro-6,7-dimethoxyquinoline (300 mg) and commercially available resorcinol monoacetate (0.835 ml) were 
25 mixed and stirred at 1 80 ^"0 for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydro- 
gen cark)onate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. After renKiving the solvent by reduced-pressure distillation, the resulting 
residue was crystallized with chloroform to otTtain 37 mg of the titie compound (yield: 9%). 

30 ^ H-NMR (CDCI3. 500MHz) : 6 4. 01 (s. 3H), 4. 02 (s. 3H). 6, 48 (t. J=2. 4Hz. 1 H). 6. 59 (d. J=5. 5Hz, 1 H). 6. 77 (dd, 

J=2. 4Hz. 7. 3Hz. 1H). 6. 82 (dd, J=2. 4Hz, 8. 6Hz. 1H). 7. 33 (t. J=7. 9Hz. IN), 7. 39 (s. 1H). 7. 47 (s, 1H), 8. 40 
(d. J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 297 (M-^) 
35 Example 12 

6.7-Dimethoxv-4-(4-brorTX)phenoxy)quinoline [7] 

4-Chloro-6.7-dimethoxyquinoline (1.00 g) and commercially available 4-bromophenol (115 mg) were mixed and 
40 stirred at 1 80 ""C for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
t>onate and then partitioned between water and chloroform, and the chloroform layer was washed with brine and dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation^ the resulting residue v^s purified by 
column chromatography on silica gel. eluting in sequence with hexane/acetone. chloroform and chlorofornrVmethanol, 
to obtain 1.20 g of tiie title compound (yield: 76%). 

45 

^H-NMR (CDCI3, 500MHz) : 6 4. 04 (s. 3H). 4. 05 (S, 3H), 6. 48 (d. J=4. 9Hz. 1H), 7. 08 (d. J=8. 5Hz. 2H). 7. 43 (s, 
1H). 7. 51 (s. 1H), 7. 58 (d, J=8. 5Hz. 2H). 8. 51 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 359 (M**^). 361 (hA*+2) 

50 Example 13 

6.7-DimethQxv-4-f2-methQxyphenmcvtouinQline fl 1 

4-ChIoro-6,7-dimethoxyquinoline (102 mg) and commercially available 2-methoxyphenol (0.5 ml) were mixed and 
55 stirred at 1 50 *C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx>nate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried 
with sodium sulfate. After renx>ving the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chloroform/methanot to obtain 
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76 mg of the title compound (yield: 54%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 78 (s. 3H), 4. 05 (s. 3H). 4. 05 (s. 3H). 6. 31 (d. J=5. 3Hz. 1H). 6. 9-7. 4 (m. 4H). 
7. 42 (s. 1 H). 7, 63 (s. 1 H), 8. 45 (d. J»5. 3H2. 1 H) 
5 Mass spectrometry data (FAB-MS, m/z) : 312 (M'^+1) 

Example 14 

6.7>DimethQxy-4-(3-methQxyphenQxvlQuinoline 12^ 

4-Chloro-6,7-dimethoxyquinoline (103 mg) and commercially available 3-methoxyphenol (1 58 mg) were mixed and 
stirred at 160 ''C for 9 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cait>onate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
chromatography on silica gel eluting with hexane/ethyl acetate to obtain 29 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 82 (s, 3H). 4. 04 (s. 3H), 4. 05 (s, 3H). 6. 53 (d. J=5. 3Hz, 1H), 6. 7-6. 9 (m. 3H). 
7. 35 (t. J=7. OHz, 1H). 7. 43 (s. 1H), 7. 54 (s. 1H). 8. 50 (d, J-5. 3Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 31 1 (M*) 
20 

Example 15 

6.7'DimethQKy-4-(4'mgthQxyphenQxy)quinQline[a] 

4-Chloro^,7-dimethoxyqinnollne (103 mg) and commerdalty available 4-m6th0Kyphenoi (286 mg) were mixed and 
stinted at 150 ^'C for 6 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen caibonate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and dried with 
anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified 
by column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chloroform/ethyl acetate to 
obtain 2.21 g of the title compound (yield: 88%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 85 (s. 3H). 4. 05 (s, 3H), 4. 05 (s. 3H). 6. 41 (d. J=5. 3Hz. 1H). 6. 97 (d. J=9. 5Hz. 
2H). 7. 14 (d, J=9. 5Hz, 2H), 7. 43 (s, 1H). 7. 58 (s. 1H). 8. 46 (d, J-5. 3Hz. IN) 
Mass spectrometry data (FAB-MS. m/z) : 312 (M*+1) 

35 

Example 16 

6.7-DimethQxv-4-f5-Quinol vlQxvtaulnoline h 41 

4-Chloro-6.7-dimethoxyquinoline (50 mg) and comrnerdaily available 5-hydroxyquinoline (50 mg) were mixed and 
stinred at 170 ''C for 10 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by thin layer chromatography on silica gel eluting first with hexane/ethyl acetate (1/1) and then with 
chloroform/methanol (50/1) to obtain 47 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 90MHz) : 5 4. 06 (s. 3H), 4. 07 (s. 3H), 6. 35 (d. J«5. 3Hz, 1 H). 7. 2-7. 5 (m, 3H), 7. 68 (s, 1H), 
7. 7-8, 4 (m. 3H). 8. 46 (d, J-5. 3Hz, 1H). 8. 49 (dd. J-1. 76Hz. 4. 17Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 332 (M-^) 

50 

E3cample 17 

6.7-Dimethoxv-4-(1>naptithvioxy)auinoline r91 

55 4-Chloro-6.7-dimethoxyquinoline (97 mg) and commercially availatsle 1-naphthol (340 mg) were mixed and stirred 
at 150 ''C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartxxiate arvj 
then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brin and then dried with 
anhydr us sodium sulfate. After removing the solvent by reduced-pressur distillation, the resulting residue was purified 
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by column chromatography on silica gel eluting first with hexane/ethyl acetate (3/1) and then with chloroform/m thanol 
(100/1), and further purified by thin layer chromatography on silica gel eluting with hexane/ethyl acetate (1/1) to obtain 
57 mg of the title compound (yield: 40%). 

6 ^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s. 3H). 4. 05 (s, 3H). 6. 32 (d. J=5. 3Hz. 1H), 7. 2-7. 6 (m, 5H). 7. 74 (s. 1H), 

7. 8-8. 0 (m. 3H). 8. 35 (d, J=5. 3Hz. 1H) 
Mass Spectrometry data (FD-MS. m/z) : 331 (M^^) 

Example 18 

10 

6.7-PimethQ)^-4-(5-indQlylp?y)quiPQnne [16] 

4-Chloro-6,7-dimethoxyquinoline (1.0 g) and commercially available 5-hydroxyindole (1.19 g) were mixed and 
Stirred at 150 for 1 .5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx>n- 
IS ate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then 
dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue 
was purified by column chromatography on silica gel eluting in sequence with hexane/ethyl acetate, chloroform and 
chloroform/methanol. to obtain 898 mg of the title conrpound (yield: 63%). 

20 ^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s, 3H), 4. 07 (s, 3H). 6. 42 (d, J=5. 3Hz, 1H), 6. 5-6. 7 (m, 1H). 6. 9-7. 6 (m, 

5H). 7. 67 (s. 1 H), 8. 44 (d. J=5. 3Hz. 1 H), 8. 55 (br. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 320 (M"**) 

Example 19 

25 

6.7-Dimethoxv-4-f3-methoxvDhenvlthio^Quinoline f1 17) 

4-Chloro-6,7-dimethoxyquinoline (50 mg) and commercially available 3-methoxybenzenethlol (77 mg) were mixed 
and stirred at 180 "C for 30 seconds. Purification was canried out In the same manner as described in Example 18 to 
30 obtain 72 mg of the title connpound (yield: 100%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 79 (s. 3H). 4. 01 (s. 3H). 4, 03 (s. 3H). 6. 84 (d. J=4. 8Hz. 1H). 6. 9-7. 5 (m. 6H). 8. 
45 (d. J=5. 1Hz, 1H) 

Mass spectrometry data (FD-MS, n\fz) : 327 (M*) 

35 

Example 20 

6.7-Dimethoxy-4-(4-meth9xyphenYlthi9)qginQline [11 91 

40 4-Chloro-6,7-dimethoxyquinolrne (50 mg) and commercially available 4-methoxyt)enzenetiilol (63 mg) were mixed 
and stirred at 150 ''C for 5 minutes. Purification was carried out in the same manner as described in Example 18. and 
further crystallization with chloroform gave 80 mg of the title compound (yield: 100%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 88 (s. 3H). 4. 03 (s. 3H). 4. 05 (s, 3H), 6. 60 (d. J=4. 8H2. 1H), 7. 15 (d. J=8. 7Hz, 
45 2H). 7. 38 (s, 1 H). 7. 39 (s. 1 H), 7. 52 (d. J=8. 8Hz, 2H) 8. 39 (d. J=5. 1 Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 327 (M*) 

Example 21 (Reference Example) 

50 4-Bromo-1 -methoxymethvlDhenol 

Commercially available 4-bromophenol (17.3 g) was dissolved in N,N<iimetiiyl1brmamide (90 ml), to which sodium 
hydride (2.64 g) was added while cooled in ice. After stirring at room temperature overnight, chloromethyl methyl ether 
(8.35 ml) was added, and the admixture was stirred for a further 1 hour. The reaction mixture was partitioned between 
55 water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 
ing with hexane/acetone to obtain 18.25 g of the titie compound (yield: 84%). 
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"•H-NMR (CDCI3. 90MHz) : 6 3. 46 (s. 3H). 5. 13 (s. 2H). 6. 91 (d, J=9. 2Hz. 2H), 7. 38 (d, J«9. 2Hz, 2H) 
Mass spectrometry data (FD-MS. m/z) : 216 (M-^), 218 (M'*^+2) 

Example 22 (Reference Example) 

5 

4'Tri-n-butvltin-1 -methQxvmethvl phenol 

4-Bromo-1 -methoxymethylphenol (15.99 g) obtained in Example 21 was dissolved in anhydrous tetrahydrofuran 
(20 ml), the solution was added to commercially available magnesium powder (1.97 g) under argon, and a drop of an 

10 iodine solution in anhydrous tetrahydrofuran was added to the solution to start the reaction. When magnesium disap- 
peared and the temperature of the reaction mixture returned to room temperature, commercially available tri-n-butyttin 
chloride (23.99 g) dissolved in tetrahydrofuran (10 ml) was added slowly dropwise. The reaction mixture was stirred at 
room temperature for 4 hours and then partitioned between 5% aqueous ammonium chloride and chloroform. The chlo- 
roform layer was dried with anhydrous magnesium sulfate and the solvent was then removed by reduced-pressure dis- 

75 tillation to obtain 31 .39 g of the title compound (yield: 100%). 

^H-NMR (CDCI3. 90MHz) : 6 0. 80-1. 65 (m. 27H), 3. 48 (s. 3H), 5. 17 (s, 2H). 6, 91-7. 42 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 428 (M-'+l) 

20 Example 23 (Reference Example) 

4-HvdraxvDhenvl 4-trifluQrQmethvlDhenvl ketone 

4-Tri-n-butyltin-1 -methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-(trif lucr- 
es omethyObenzoyI chloride (626 mg) were dissolved in chloroform (5 ml), commercially available bis{lriphenylphos- 
phine)palladium (II) chloride (8 mg) was added, and the admixture was refluxed for 5 hours. The reaction mixture was 
partitioned between water and ether, the ether layer was washed with saturated aqueous potassium fluoride, and the 
ether layer obtained t>y partitioning with brine was dried with anhydrous magnesium sulfate. The residue (1 .028 g) 
obtained by removing the solvent by reduced-pressure distillation was dissolved In tetrahydrofuran (2 ml), water (5 ml) 
30 and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 4.5 hours. The resulting 
reaction mixture was partitioned between brine and ether, and the ether layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane^cetone to obtain 348 mg of the title compound (yield: 30%). 

36 Mass spectrometry data (FD-MS. m^z) : 266 (M*^) 

Example 24 

(4-TrifluoromethvlDhenyl){4-[(6.7-dimethoxy-4-QuinolvnoxvlDhenvl}methanone [29] 

40 

4-Chloro-6.7-dimetfx)xyquinoline (81 mg) and 4-hydroxyphenyl 4-trifluoromethylphenyl ketone (288 mg) obtained 
in Example 23 were mixed and stirred at 1 80 **C for 20 minutes, and the reaction mixture was then purified by thin layer 
chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 98 mg of the title compound (yield: 60%). 

46 ^ H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4. 06 (s. 3H). 6. 68 (d, J«4. 9Hz. 1 H). 7. 29 (d, J«8. 5Hz. 2H). 7. 46 (s. 

1H). 7. 47 (s. 1H), 7. 78 (d. J-7. 9H2. 2H). 7. 91 (d. J«7. 9Hz. 2H). 7. 94 (d, J=9. 2Hz. 2H). 8. 59 (d. J»4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 453 (M^) 

Example 25 (Reference Example) 

50 

4-HvdrQxvDhenvt 4-methviPhenvl ketone 

4-Tri-n-buty1tin-1 -methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-toluoyl 
chloride (464 mg) were dissolved in chloroform (5 rrtf). commerctally available bis(1riphenytphosphine)palladium(ll) 
55 chloride (8 mg) was added, and the admixture was r^luxed for 8 hours. The reaction mixture was partitioned in the 
same manner as described in Example 23 and the resulting ether layer was dried with anhydrous magnesium sulfate. 
Tlie residu (967 mg) obtained by removing the solvent t3y reduced-pressure distillation was dissolved in tetrahydro- 
furan (0.5 ml), water (4 mQ and 6 N aqueous hydrochtoric acid (10 mQ were added, and the admixture was refluxed for 
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7 hours. The reaction mixtur was treated in the same manner as described in Example 23 to obtain 271 mg of the title 
compound (yield: 34%). 

Mass spectrometry data (FD-MS, m/z) : 212 (M*^) 

5 

Example 26 

(4-r(6.7-Dlmethoxv-4-Quinolvl^oxvl DhenvlU4-methvlDhenvnmethanonef301 

10 4-Chloro-6,7-dimethoxyquinoline (89 mg) and 4-hydroxyphenyl 4-methylphenyl ketone (248 mg) obtained in Exam- 
ple 25 were mixed and stirred at 180 ""C for 10 minutes, and the reaction mixture was then purified in the same manner 
as described in Example 24 to obtain 1 18 mg of the title compound (yield: 74%). 

^H-NMR (CDCI3. 5OOMH2) : 6 2. 45 (s. 3H). 4. 03 (s. 3H). 4. 06 (s. 3H). 6. 65 (d. J=5. 5Hz, 1H). 7. 27 (d. J=8. 6Hz, 
75 2H), 7. 30 (d, J=7. 9Hz, 2H), 7. 46 (S. 1H), 7. 49 (s. 1H), 7. 74 (d. J=7. 9Hz. 2H). 7. 91 (d, J=8. 5Hz, 2H), 8. 57 (d. 

J<=4. 9Hz, Ihl) 

Mass spectrometry data (FD-MS, m/z) : 399 (M"^) 
Example 27 (Reference Exanple) 

20 

3- Chlorophenv1 4-hvdrQxvDhenvl ketone 

4-Tri-n4xJtyltin-1-methoxymethytphenol (1 .282 g) obtained in Example 22 and commercially available 3-chloroben- 
zoyl chloride (525 mg) were dissolved in chloroform (5 ml), commercially availat>le bis(triphenylphosphine)palladium(ll) 

2S chloride (8 mg) was added, and the admixture was refluxed for 7 hours. The reaction mixture was partitioned in the 
same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium sulfate. 
A portion (1.563 g) of the residue (1.914 g) obtained by removing the solvent by reduced-pressure distillation was dis- 
solved in tetrahydrofuran (1 mi), water (7 ml) and 6 N aqueous hydrochloric acid (1 7 ml) were added, and the admixture 
was refluxed for 8 hours. The reaction mixture was treated in the same manner as described in Example 23 to obtain 

30 3 1 3 mg of the title compound (yield : 22%). 

Mass spectrometry data (FD-MS. m/z) : 232 (M'^) 
Example 28 

35 

f 3-ChloroDhenvn(4-rf 6.7<limeth oxv-4-Quinolvl)QxvTDhenvl}methanone f31 1 

4-Chloro-6,7-dimethoxyquinoline (89 mg) and 3-chlorophenyl 4-hydrQxyphenyl ketone (279 mg) obtained in Exam- 
ple 27 were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was then purified in the same manner as 
40 described In Example 24 to obtain 67 mg of the title compound (yield: 40%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 05 (s. 3H). 4. 01 (s. 3H), 6. 71 (d. J=5. 5Hz. 1 H), 7. 31 (d. J08. 5Hz. 2H). 7. 51 (s. 
1H). 7. 69 (S, 1H), 7. 94 (d. J=8. 5Hz. 2H). 8. 12 (s, 1H). 7. 37^8. 03 (m, 4H) 
Mass spectrometry data (FD-MS, nrVz) : 419 (M*) 

45 

Example 29 (Reference Exanple) 

4- t-ButvlDhenvl 4-me1hoxvDhenvl ketone 

50 To commercially available nitromethane (5 ml) were added commercially available anisole (541 mg). commercially 
available 4-t-butylbenzoyt chlorkle (983 mg) and commercially available scandium(lll) trifluoromethanesutfonate (492 
mg). and the admixture was stirred at 60 **C for 21 hours. The reaction mixture was partitioned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 

55 hexane/acetone to obtain 862 mg of the title compound (yieki: 64%). 

Mass spectrometry data (FD-MS. m/z) : 268 (M*) 
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Example 30 (Reference Example) 

4-t-ButvlDhenvl 4-hvdrQxvphenvt ketone 

4-t-Butylphenyl 4-methoxyphenyl ketone (862 mg) obtained in Example 29 was dissolved in N,N-dimethylfomia- 
mide (35 ml), sodium thiomethoxide (562 mg) was added, and the admixture was ref luxed for 3 hours under argon. The 
reaction mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
then dried with anhydrous magnesium sulfate and the solvent was removed by reduced-pressure distillation to obtain 
794 mg of the title compound (yield: 97%). 

1 H-NMR (CDCI3, 500MHz) : 6 1 . 36 (s, 9H). 6. 92 (d. J-8. 5Hz, 2H), 7, 49 (d, J-8. 6H2. 2H). 7. 72 (d, J-7. 9Hz, 2H). 
7. 79 (d. J-8. 5Hz. 2H) 

Mass spectrometry data (FD-MS. m/z) : 254 (M*^) 
Example 31 

r4-t-ButvlDhenvlU4-r(6.7<iimethaxv-4-auinolvl^oxv1phenvftmethanon6r321 

4-Chloro-6.7-dimethoxyquinoline (341 mg) and 4-t-kxjtylphenyl 4-hydrQxyphenyl ketone (775 mg) obtained in 
Example 30 were mixed and stirred at 150 **C for 15 minutes. The reaction mixture was then purified by column chro- 
matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 1 1%). 

^ H-NMR (CDCI3. 500MHz) : 8 1. 38 (s. 9H). 4. 04 (s. 3H). 4. 06 (s. 3H). 6. 65 (d, J=5. 5Hz. 1H), 7. 27 (d, J=8. 6Hz. 
2H), 7. 45 (s, 1 H). 7. 50 (s, 1H), 7. 52 (d. J=8. 5Hz. 2H). 7. 78 (d. J-8. 6Hz, 2H), 7. 94 (d. J-8. 6Hz, 2H). 8. 57 (d. 
J-4.9HZ. 1H) 

Mass spectrometry data (FAB-MS. m/z) : AA2 (M*<i-1) 

Exanple 32 (Reference Example) 

4-Biphenvl 4-methoxvphenvl ketone 

To commercially available nitrom^ane (50 ml) were added commercially available anisole (3.244 g). commercially 
available 4-pheny!benzoyl chloride (6.500 g) and commercially available ytterb(um(lll) trif luoromethanesuKonate (1 .861 
g), and the admixture was stirred at 60 °C for 24 hours. The reaction mixture was partitioned between water and chio* 
reform. arxJ the chloroform layer was then dried with anhydrous magnesium sulfErte. After removing the solvent by 
reduced-pressure distillation, a portion (1.00 g) of the resulting residue (9.842 g) was purified by column chromatogra- 
phy on silica gel eluting with hexane/acetone to obtain 300 mg of the title compound (yield: 34%). 

^ H-NMR (CDCI3. 500MHz) : 5 3. 90 (s. 3H). 6. 98 (d. J -8. 5Hz, 2H). 7. 40 (t. J-7. 3Hz, 1 H). 7. 48 (t. J-7. 3Hz. 2H), 
7. 65 (d. J=7. 3Hz. 2H). 7. 76 (d. J-8. 6Hz. 2H). 7. 85 (d, J-8. 5Hz. 2H), 7. 87 (d, J-9. 2H2, 2H) 
Mass spectrometry data (FD-MS. m/z) : 288 (M*^) 

Example 33 (Reference Example) 

4-BlDhenvl 4-hvdrQxvphenyl ketone 

4-Biphenyl 4-methoxyphenyl ketone (267 mg) obtained in Example 32 was dissolved in N,N-dimethylformamide 
(20 ml), sodium thiomethoxide (1 62 mg) was added, and the admixture was ref luxed under argon for 3 hours. The reac- 
tion mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
washed with 0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with hexane/ethyl acetate to obtain 207 mg of the title compound (yield: 82%). 

H-NMR (COC\z, 500MHz) : 6 6. 91 (d. J=8. 5Hz. 2H). 7. 43 (t. J=7. 3Hz, 1H). 7. 52 (dd. J=7. 3Hz. 7. 9Hz. 2H). 7. 
70 (d, J-8. 5Hz. 2H), 7. 75 (d, J-7. 9Hz. 2H) 7. 77 (d, J-7. 9Hz. 2H), 7. 83 (d, J-7. 9Hz, 2H) 
Mass spectrometry data (FD-MS, m/z) : 274 (M^) 



42 



EP0860 433A1 



Example 34 

{4- [(6.7-Dimethoxy-4--quinolvl)oxvlDheny1W4-biphenYl)methanone fSSl 

5 4-Chloro-6,7-dimethoxyquinoIine (65 mg) and 4-biphenyl 4-hyclrQxyphenyl ketone (79 mg) obtained in Example 33 

were mixed and stirred at 180 **C for 30 minutes. The reaction mixture was purified by thin layer chromatography on sil- 
ica gel eluting with chloroform/ethyl acetate (10/1) to obtain 50 mg of the title compound (yield: 37%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 11 (s, 3H). 4. 14 (s, 3H), 6. 74 (d. J=5. 3Hz. 1H), 7. 30-8. 09 (m. 16H). 8. 65 (d, 
TO Js5.3Hz.1H) 

Mass spectrometry data (FAB-MS. mVz) : 462 (M*^) 

Example 35 (Reference Exanrple) 

15 4-MethoxvDhenvl 2>naphthyl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
availak)le 2-naphthoyl chloride (1.906 g) and commercially available ytterbium(lll) trifluoromethanesulfbnate (620 mg), 
and the admixture was stirred at 60 ""C for 8 hours. The reaction mixture was partitioned between water and chloroform. 
20 and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/etfiyl 
acetate to oknain 81 7 mg of the title compound (yield: 31%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 89 (s. 3H), 6. 98 (d. J^9. 2Hz, 2H). 7. 53 (t. J=8. 6Hz. 1 H), 7. 58 (t, J=9. 2Hz, 1H), 
25 7. 86-7. 93 (m. 6H). 8. 21 (s. 1H) 

Mass spectrometry data (FD-MS, m/z) : 262 (M***) 

Example 36 (Reference Example) 

30 4-Hydroxyphenvl 2'naphthyl ketone 

4-Methoxyphenyl 2-naphthyl ketone (735 mg) obtained in Example 35 was dissolved in N.N-dimethytformamide (20 
ml), sodium thiomethoxide (491 mg) was added, and the admixture was ref luxed under argon for 5 hours. The reaction 
mixture was treated in the same manner as described in Example 33 to obtain 595 mg of the title compound (yield: 
35 86%). 

^H-NMR (CDCI3, 500MHz) : 6 6. 93 (d, J=7. 6Hz. 2H). 7. 61 (t, J=7. OHz, 1H), 7. 67 (t J=7. 3Hz. 1 H), 7. 74 (d. J=8. 
5Hz, 2H). 7. 78-7. 80 (m. 1H). 8. 02-8. 10 (m. 3H). 8. 25 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 248 (M*) 

40 

Example 37 

{4-f(67-DimgthoxY-4-quinolYl)oxylPhenYl}(2-naphthY))methanongf341 

45 4-Chloro-6.7-dimethQxyquinoline (112 mg) and 4-hydroxyphenyl 2-naphthyl ketone (124 mg) obtained in Example 
36 were mixed and stirred at 180 ^"0 for 30 minutes. The reaction mixture was partitioned between saturated aqueous 
sodium hydrogen carbonate and chloroform, and then the chloroform layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, a portion (50 mg) of the resulting residue (227 mg) was 
purified by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 1 1 mg of the title 

50 compound (yield: 23%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s, 3H), 4. 07 (s. 3H). 6. 70 (d, J=5. 3Hz. 1 H), 7. 35 (s. 1 H). 7. 48-7. 90 (m, 5H). 
7. 96-8. 05 (m. 6H). 8. 29 (s. 1 H). 8. 60 (d. J =5. 3Hz, 1 H) 
Mass spectrometry data (FAB-MS, m/z) : 436 (M'*'-i-1) 

55 



43 



EP0860 433 A1 

Example 38 (Reference Exanple) 

4-MgttiQXVDhenyl 2-thienvl ketone 

6 To commercially available rdtromettiane (1 0 ml) were added commercially available anisole (1 .081 g). commercially 

available 2>thenoyl chloride (1 .466 g) and commercially available ytterbium(]ll) trif luoromethanesulfonate (620 mg). and 
the admixture was stirred at ecc for 8 hours. The reaction mixture was treated in the same manner as described in 
Example 35 to obtain 965 mg of the title compound (yield: 44%). 

10 ^ H-NMR (CDCI3. 500MHz) : 6 3. 89 (s. 3H). 6. 98 (d. J=8. 5Hz. 2H). 7. 16 (dd. J«3. 7Hz. 4. 9Hz, 1 H), 7. 64 (d, J-3. 

7Hz, 1H), 7. 68 (d. J-4. 9Hz, 1H). 7. 90 (d. J=8. 6Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 218 (M*) 

Example 39 (Reference Example) 

IS 

4>HvdrQxvphenyl 2-thienyl ketone 

4-Methoxyphenyl 2-thienyl ketone (804 mg) obtained in Example 38 was dissolved In N,N<iimethytformamide (30 
ml), sodium thiomethoxide (645 mg) was added, and the admixture was ref luxed under argon for 5 hours. The reaction 
20 mixture was partitioned in the same manner as descrODed in Example 33. The ethyl acetate l€^r was dried with anhy- 
drous magnesium sulfate, the solvent was removed by reduced-pressure distillation, arxi the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform to obtain 702 mg of the titie compound (yield: 93%). 

^ H-NMR (CDCI3. 500MHz) : 6 6. 84 (brs. 1H). 6. 93 (d. J=8. 5Hz. 2H). 7. 14 (dd. J-3. 7Hz, 4. 9Hz, 1H). 7, 64 (d, 
25 J=3. 7Hz, 1 H). 7, 68 (d. J»4. 9Hz, 1 H). 7. 83 (d, J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS. m/z) : 204 (M^ 

Example 40 

30 {4- f(6.7-Dimethoxy-4-auinolvl)oxv1phenvlK2'thienvl)methanone [36] 

4-Chloro-6,7-dimethoxyquinoline (1 12 mg) and 4-hydroxyphenyl 2-thienyl ketone (102 mg) obtained in Example 39 
were mixed and stirred at 1 60 ^'C for 40 minutes. The reaction mixture was purified in the same manner as described 
in Example 24 to ofcrtain 34 mg of the title compound (yield: 17%). 

35 

^H-NMR (CDCI3, 500MHz) : 6 4. 04 (s. 3H). 4. 07 (s, 3H). 6. 65 (d. J=5. 5Hz. 1H). 7. 20 (dd. J=3. 7Hz. 4. 9Hz. 1H), 
7. 29 (d, J-8. 5Hz. 2H), 7. 47 (s, 1 H), 7. 49 (s. 1 H). 7. 70 (d. J-3. 1 Hz, 1 H). 7. 75 (d. J-4. 9Hz. 1 H). 8. 00 (d. J-8. 
6Hz. 2H). 8. 58 (d. J-5. 5Hz. 1H) 
Mass spectrometry data (FAB-MS. m/z) : 392 (M'*^+1) 

40 

Example 41 

f4-Chloroohenvn(4-rf6.7<iimethoxv-4-Quinolvnoxv1phenvlTmethanonef37) 

45 4-Chloro-6,7-dimethoxyquinoline (112 mg) and commercially available 4-chlorophenyl 4-hydroxyphenyl ketone 
(349 mg) were mixed and stirred at 180 *C for 20 minutes. The reaction mixture was purified by thin layer chromatog- 
raphy on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 26 mg of the title compound (yield: 12%). 

^ H-NMR (CDCI3. 90MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 66 (d, J-5. 3Hz. 1H), 7. 19-7. 34 (m. 2H). 7. 44-7. 56 
so (m, 4H), 7. 71 -7. 99 (m. 4H), 8. 58 (d. J-5. 3Hz. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 419 (M^ 

Example 42 

ss (4-fluorophenvl){4-[(6.7-Dimethoxv-4-Quinolyl^oxvlphenvlknethanQne [38] 

4-Chloro-6.7-dimethoxyquinoline (112 mg) and commercially available 4-fluorophenyl 4-hydroxyphenyl ketone 
(324 mg) were mixed and stirred at 170 ^'C for 20 minutes. The reaction mixtur was then purified in the same manner 
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as described in Example 41 to obtain 114 mg of the title compound (yield: 57%). 

^H-NMR (CDCI3, 500MHz) : 84. 04 (s. 3H), 4. 07 (s. 3H). 6. 65 (d. J=5. 5Hz. 1H). 7, 18 (d. J=8. 5Hz, 1H), 7. 20 (d, 
J=8. 5Hz. 1 H), 7. 27 (s, 1 H). 7. 28 (8. 1 H), 7. 47 (d. J=8. 5Hz. 2H). 7. 86 (d. J=8. 5Hz, 1 H), 7. 88 (d. J=8. 5Hz, 1 H). 
5 7. 90 (d, J=8. 5Hz. 2H). 8. 58 (d. J=4. 9Hz, 1 H) 

IS/lass spectrometry data (FD-MS, m/z) : 403 {M*) 

Example 43 

10 {4-K67-PlmethQxy4-quinQlyl)pxy]phenyl}(phenyl)methanQne[39] 

4-Chloro-6,7<llmethoxyqulnoline (91 mg) and commercially available 4-hydroxybenzophenone (243 mg) were 
mixed and stirred at 180 ^'C for 30 minutes. The reaction mixture was purified In the same manner as described in 
Example 31 to obtain 38 mg of the title compound (yield: 24%). 

IS 

^H-NMR (CDCI3, 9OMH2) : 6 4. 03 (s. 3H). 4. 05 (s, 3H). 6. 66 (d, J=5. 3Hz. 1H), 7. 31-7. 99 (m. 11H). 8. 57 (d, 
J=5. 3H2, 1 H) 

Mass spectrometry data (FD-MS. m/z) : 385 (M***) 
20 Example 44 (Reference Example) 
3.5<limethoxy toluene 

Commercially available orcinol (5.77 g) was dissolved in acetonitrile (200 ml), dimethyl sulfate (8.47 ml) and potas- 
25 sium carbonate (12.3 g) were added, and the admixture was refluxed for 2.5 hours. The reaction mixture was poured 
into ice water and partitioned with chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. 
The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 5.04 g of the titie compound (yield: 82%). 

30 ^H-NMR (CDCI3. 500MHz) : 8 2. 30 (s, 3H), 3. 76 (s. 6H). 6. 30 (s. 1H). 6. 37 (s. 2H) 

Example 45 (Reference Example) 

2.6-Dimethoxv-4>methvlphenyl 4-methoxyp henyl ketone 

35 

3.5- Dimethoxy toluene (1.00 g) obtained in Example 44 was dissolved in anhydrous tetrahydrofuran (10 nfil), com- 
mercially available 2.5 M n-butyllithium-hexane solution (2.90 ml) was added at -45 ''C under nitrogen, and the admix- 
ture was stinred for 3 houns. Commercially available 4-methoxybenzoyl chloride (1.23 g) was dissolved in 
tetrahydrofuran (10 ml), and the resulting solution was added slowly to the admixture at -45 **C. The reaction mixture 

40 was stirred at room temperature for 1 hour and then partitioned between water and chloroform. The chloroform layer 
was dried with anhydrous magnesium sulfate, the solvent was removed by reduced-pressure distillation, and the result- 
ing residue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384 
mg of tiie titie compound (yield: 20%). 

45 ^H-NMR (CDCI3. 500MHz) : 6 2. 40 (s. 3H), 3. 69 (S. 6H), 3. 85 (S. 3H). 6. 43 (s. 2H). 6. 89 (d, J=9. 2Klz. 2H). 7. 82 

(d. J=9. 2Hz. 2H) 

Example 46 (Reference Example) 

so 2.6-Dihvdroxv-4-methvlDhenvl 4-hvdro xvDhenvl ketone 

2.6- Dimethoxy-4-methytpheny] 4-methQxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy- 
drous methylene chloride (10 ml), commercially available boron trOsromide (349 ml) was added slowly while cooled in 
ice, and the admixture was stirred at room temperature overnight. The reaction mixture was poured into ice water and 

55 then partitioned with ethyl acetate. The ethyl acetate layer was washed with brine and then dried witii anhydrous mag- 
nesium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatography on silica gel eluting with hexane/etiiyl acetate to obtain 87 mg of the titie compound (yield: 68%). 
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^ H-NMR (CDCI3. 500MHz) : 6 2. 16 (s. 3H). 6. 16 (s. 2H). 6. 79 (d. J-8. 6Hz. 2H), 7. 56 (d. J»8. 5Hz. 2H) 
Example 47 

5 (2.6-Pihvdroxv-4-methviphenvl)f4-r6.7-dimethoxy-4-Qulnoiv!)oxy]phen f42] 

4-Chloro-6.7-dimethoxyquinoline (61 mg) and 2,6-dihydroxy-4-methylphenyl 4-hydroxyphenyl ketone (100 mg) 
obtained in Example 46 were dissolved in diethylene glycol dimethyl ether (0.5 ml), and the solution was stin-ed at 170 
''C for 20 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartx)nate arxJ 
10 chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. The sol- 
vent was renfK3ved by reduced-pressure distillation, and the resulting residue was purified by column chromatography 
on silica gel eluting with chlorofbmVmethanol (1 00/1) to obtain 32 mg of the title compound (yield: 27%). 

^ H-NMR (DMSO. 600MHz) : 

IS 5 2. 18 (s, 3H), 3. 90 (s. 3H). 3. 95 (s. 3H). 6. 20 (s. 2H) 6. 68 (d. J=4. 9Hz. 1H). 7. 32 (d, J=9. 2Hz. 2H). 7. 42 (s. 

1H). 7. 43 (S. 1H). 7. 82 (d. J«8. 6Hz, 2H). 8. 54 (d, J«5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 432 (M**^) 

Exannple 48 (Reference Examples) 

20 

6.7-DimethQxv-4-(4-nitrophenoxv)auinQline 

4-Chloro-6.7-dimethoxyquinoline (1.84 g) and commercially available 4-nitrophenol (3.42 g) was mixed and stirred 
at 1 70 ""C for 50 minutes. After cooling to room temperature in air. aqueous sodium hydrogen cartx>nate was added to 
25 the reaction mixture, arxi the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure cfistll- 
lation, and the resulting residue was purified by column chromatography on silica gel eluting with chlorofbmVmethanol 
to obtain 4.54 g of the title compound (yield: 89%), 

30 ^ H-NMR (CDCI3. 500MHz) : 5 4. 01 (s. 3H). 4. 06 (s. 3H). 6. 69 (d. J=4. 9Hz. 1 H). 7. 27 (d. J=9. 1 Hz. 2H). 7. 37 (s. 

1H). 7. 47 (s. 1H). 8. 32 (d. J»9. 1Hz. 2H). 8. 62 (d. J=4. 9Hz. IH) 
Mass spectrometry data (FD>MS. m/z) : 326 (M*^) 

Example 49 (Reference Example) 

35 

6.7-Dimethaxv-4-(4-aminophenQxvk3uinollne 

6,7-Dimethoxy-4-(4-nitrophenoxy)quinoline (1.00 g) was dissolved in N.N-dimethylfbrmamide/ethyl acetate (30 
ml/15 mi), 10% palladium hydrcxide-carbon (69 mg) was added, arxi the admixture was stirred at room temperature 
40 under hydrogen for 1 7 hours. The reaction mixture was filtered using Celtte. The filtrate was washed with brine and then 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 799 mg of the 
title compound (yield: 88%). 

H-NMR (CD3OD. 500MHz) : 6 4. 00 (s. 3H). 4. 00 (s. 3H). 6. 47 (d. J-5. 6Hz, IH), 6. 82 (d, J-8. 6Hz, 2H). 6. 96 
45 (d. J=9. 2Hz. 2H). 7. 32 (s, 1 H). 7. 62 (s. 1 H). 8. 36 (d. J«5. 5Hz, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 296 (M*) 

Example 50 

so N-f4-r6.7-DlmethQxv-4^ulnolinvl^QxvlDhenvl>-3H0vridinecarbQxamider61] 

6.7-Dinnethoxy-4-(4-aminophenQxy)quino{tne (57 mg) and commercially available nicotinic add (37 mg) were dis- 
solved in N,N-dimethy!fbrmamide (2 nif), 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride (79 mg) was 
added, and the admixture was stirred at room temperature for 5 hours. The reaction mixture was partitioned between 
55 water and ettiyl acetate. arxJ the ethyl acetate layer was washed with brine and then dried with anhydrous sodium sul- 
fate. The solvent was removed by reduced-pressure distillation and the resulting crystallized product was washed with 
ether to obtain 47 mg of the title compound (yield: 61%). 
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^H-NMR {CDCI3. 500MHz) : 6 4. 05 (s, 3H), 4. 06 (s, 3H), 6. 49 (d. J=4. 9Hz, 1H). 7. 22 (d, J=8. 6Hz, 2H), 7. 42 (s, 
1 H), 7. 47 (dd. J==4. 9. 7. 9Hz. 1 H). 7. 56 (S. 1 H). 7. 77 (d, J«9. 2Hz. 1 H), 8. 26 (d. J=8. 5Hz. 2H). 8. 49 (d. J=4. 9Hz. 
1H). 8. 79 (d, J=3. 7Hz. 1H). 9. 13 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 401 (M-^) 

Example 51 

N444(6J'Dimethoxv-4K]uinolinvl)oxvlDhenvll-f3.4<iimethQxvr^henvl)ca 

67-Dimethoxy-4-(4-aminophenoxy)quinoline (56 mg) and commercialty available 3,4-dimethoxybenzoic acid (60 
mg) were dissolved in N.N-dimethylformamide (2 ml). 1-ethy1-3-(3'-dimethy!aminopropy1)carbodiimide hydrochloride 
(81 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was parti* 
tioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhy- 
drous sodium suHate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting chloroform/acetone (10/1) to obtain 7 mg of the title compound (yield: 
8%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 87 (s. 3H). 3. 87 (s. 3H), 4. 06 (s, 3H). 4, 07 (s, 3H), 6. 48 (d, J=5. 5Hz. 1 H). 6. 63 
(d. J=8. 5Hz. 2H). 7. 18 (d. J=9. 2Hz, 2H), 7. 34 (m. 2H), 7. 43 (s, 1H), 7. 55 (s, 1H). 7. 57 (s, 1H). 7. 76 (d, J=8. 
6Hz, 2H). 8. 48 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 460 (M*) 

Example 52 

N-(4-r(6.7-Dimethoxv-4-Quinolinvl)oxvlDhenvl>-cvclohexanecarboxamide [63] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) and commercially available cyclohexanecarboxyllc acid (46 
mg) were dissolved in N.N-dimethylformamide (2 ml). 1-ethyl-3-(3'-dimethylaminopropyl)cartxxliimide hydrochloride 
(84 mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 45 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 30 (m. 2H). 1. 56 (m, 2H), 1. 73 (m. 2H). 1. 85 (m. 2H), 1. 97 (m. 2H). 2. 26 (m. 
1H). 4. 05 (s. 3H). 4. 05 (s. 3H). 6. 43 (d. J=5. 5Hz. 1H). 7. 14 (d, J=8. 5Hz, 2H), 7. 36 (s. 1H). 7. 42 (s, 1H), 7. 55 
(s, 1H), 7. 63 (d. J=a 5Hz, 2H). 8. 47 (d. J=5. 5Hz. IN) 
Mass spectrometry data (FD-MS. m/z) : 406 (M*^) 

Example 53 

N-M-r(6.7-Dimethoxv-4<iuinolinvl^oxvlDhenviy-2-furancartx>xamide [641 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoIine (55 mg) and commercially available 2-furancartx)xylic add (32 mg) 
were cGssolved in N.N-dimethylformamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyOcarbodiimide hydrochloride (91 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
In the same manner as described in Example 51 to dbtsan 35 mg of the title compound (yield: 48%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 04 (s. 3H), 4. 05 (s. 3H). 6. 49 (d, J=4. 9Hz. 1H). 6. 57 (dd, J=1. 8, 8. 7Hz, 1H). 7. 
20 (d, J=8. 6Hz. 2H), 7. 28 (d. J=7. 9Hz. 1H). 7. 42 (s. 1H), 7. 51 (s, 1H), 7. 56 (S. IN), 7. 77 (d, J=9. 2Hz, 2H), 8. 
35 (S, 1H). 8. 49 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 390 (M"*^) 

Example 54 

N-(4-f(6.7-Dimethoxv-4-Quinolinvl^oxy]phenvll-3-thiophenecarboxamide [65] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 3-thiophenecartx)xylic acid (44 
mg) were dissolved In N.N-dimethylformamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyOcart>odiimide hydrochloride 
(82 mg) was added, and the admixture was stirred at room temperature for 31 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 41 mg of the title compound (yield: 55%). 
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^H-NMR (CDCI3, 500MHz) : 5 4. 02 (s. 3H). 4. 04 (s. 3H), 6. 46 (d. J=5. 5Hz. 1H). 7. 17 (d, J=8. 6H2. 2H), 7. 38 (m. 
1H), 7. 55 (d, J=1. 2Hz. 1H). 7. 56 (s, 1H). 7. 73 (d. J=8. 6H2. 2H), 8. 05 (dd. J«1. 2. 3. 1Hz. 1H), 8. 37 (s. 1H), 8. 
47 (d. J=5. 5H2. 1H) 

Mass spectrometry data (FD>MS. m/z) : 406 (M^) 
Example 55 

N-f4-ff6.7-DimethO)cy-4K^uinolinyl)oxylphenvlW4-rTitrQphen^ 

6,7-Dimethoxy-4-(4-amtnophenoxy)G|uinoline (110 mg) and commercially available 4-nitrobenzoic acid (100 mg) 
were dissolved in N.N-dimethylfbrmamide (4 ml}, 1-ethyl-3'(3'<iimethylaminopropyt)cartxxliimide hydrochloride (176 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 50 to ot>tain 126 mg of the title compourKi (yield: 77%). 

^H-NMR (DMSOnje. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H). 6. 49 (d. J«5. 5Hz, 1 H). 7. 29 (d, J«9. 2Hz. 2H), 7. 39 
(s, 1H), 7. 52 (s. 1H). 7. 93 (d. J=9. 2Hz. 2H). 8. 21 (d, J^^S. 6Hz. 2H), 8. 39 (d. J=9. 2Hz, 2H). 8. 48 (d, J=5. 5Hz. 
IN). 10, 7 (s. IN) 

Mass spectrometry data (FD-MS, m/z) : 445 (M*^) 
Example 56 

N-{4-[(6.7-DimethQxy-4-quinQlinyl)Qxy1phenylHN. N-dimethylaminophenvl)carfaoxamide f67| 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) amd commercially available 4-(dimethylamino)benzoic acid 
(44 mg) were dissolved in N,N-dimethylformamide (2 ml). 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochlo- 
ride (83 mg) was added, and the admixture was stirred at room temperature for 1 6 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 7 mg of the title compound (yield: 10%). 

^H-NMR (COCI3. 500MHz) : S 3. 06 (s. 6H). 4. 05 (8. 3H). 4. 06 (8. 3H). 6. 48 (d. J»4. 9Hz, 1H). 6. 71 (d. J»8. 6Hz. 
2H). 7. 17 (d. J«=8. 5Hz. 2H). 7. 44 (s. 1H). 7. 57 (s. 1H). 7. 74 (d. J-8. 5H2. 2H). 7, 81 (d, J-9. 2H2, 2H), 7. 94 (s, 
1H). 8. 49(d.J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 443 (M*^) 

Example 57 

N-f4-r(6.7-Dimethoxv-4Kiuinolinvl)oxvlDhenvl>-(4-acetvlDhenvncarboxamider681 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially available 4-acety1benzoic add (46 mg) 
were dissolved in N.N-dimethylfbrmamide (2 ml). 1-ethyl-3-(3''dimethylamlnopropyl)cartxxjiimide hydrochloride (87 
mg) was added, and the admixture was stin-ed at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 50 to obtain 43 mg of the title compound (yield: 53%), 

^H-NMR (DMSO<l6. 500MHz) : 6 2. 66 (s. 3H). 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 48 (d. J«4. 9Hz, 1H). 7. 28 (d. J-9. 
2H2, 2H), 7. 39 (S. 1H). 7. 52 (s, 1H). 7. 94 (d, J»9. 2H2, 2H). 8. 10 (m. 4H). 8. 48 (d, J-5. 5H2, 1H). 10. 6 (S. 1H) 
Mass spectrometry data (FD-MS, nV2) : 442 (M^) 

Example 58 

N-l4-rf6.7-DimethQxv-4-QuinQlinvnQxvlDhenvlVf4-butvlDhenvncaffaQxamidere^^ 

6.7*Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially availatsle 4-butyl ben2oate (54 mg) were 
dissolved in N.N-dimefhylformamide (2 ml), 1-ethyl-3-(3'<limethylaminopropy()cartx)diimide hydrochloride (85 mg) was 
added, and the adntixture was stirred at room temperature for 22 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 65 mg of the title compound (yield: 78%). 

^H-NMR (CDCI3. 5OOMH2) : 6 0, 95 (t, J=7. 3H2. 3H). 1. 38 (m, 2H). 1. 64 (m. 2H). 2. 69 (t. J=8. OH2. 2H). 4. 05 (s, 
3H), 4. 06 (s, 3H), 6. 48 (d. J=5. 5H2, 1H), 7. 19 (d, J=9. 2Hz, 2H), 7. 30 (d, J«8. 6H2, 2H), 7. 42 (s. 1H), 7. 57 (s. 
1H), 7. 75 (d. J=8. 6H2. 2H), 7. 82 (d, J=8. 6H2, 2H). 8. 03 (s, 1H). 8. 49 (d, J-5. 5H2. 1H) 
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Mass spectrometry data (FD-MS. nVz) : 456 [M*) 
Example 59 

N-{4'[(6.7-Dimethoxv-4<iuinolinyi)oxy]pherivl)-(4'aminophenyl)cartx)xamide [70] 

{4-[(6,7-Dimethoxy-4-quinolinyl)Qxy]phenyl}-(4-nitrophenyl)cart)oxamide (100 mg) was dissotved in N.N-dimethyl- 
formamide/ethyl acetate (9 ml/5 ml), 10% palladium-cartx>n (69 mg) was added, and the admixture was stirred at room 
temperature under hydrogen for 22 hours. The reaction mixture was filtered using Cetite. The filtrate was then distilled 
under reduced pressure to remove the solvents, and the resultant residue was purified by column chromatography on 
silica gel eluting chloroform/acetone to obtain 85 mg of the title compourxi (yield: 91%). 

^H-NMR (DMSO<J6- SOOMHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H), 5. 75 (brs. 2H), 6. 46 (d, J=4. 9Hz, 1H). 6. 61 (d. J=8. 
6Hz. 2H), 7. 22 (d. J=9. 2Hz, 2H), 7. 39 (s. 1 H). 7. 52 (s, 1 H), 7. 73 (d, J=8. 5Hz. 2H). 7. 89 (d. J=9. 2Hz. 2H), 8. 46 
(d. J=5. 5Hz, 1H).9.90(s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 415 (M*^) 

Example 60 

N-f4-f(6.7-Pim?thQxy-4iaM!nolinyl)ffi^]phfflYlMWriin^rt^ [711 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) arxj commerdally available isonicotinic add (45 mg) were 
dissolved in N.N-dimethylformamide (2 ml). 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimlde hydrochloride (98 mg) was 
added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 22 mg of the title compound (yield: 31%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H), 3. 96 (s, 3H). 6. 48 (d, J=5. 5Hz, 1H), 7. 29 (d, J=9. 2Hz, 2H). 7. 39 
(s. 1H). 7. 52 (s, 1H). 7. 88 (d. J=4. 3Hz. 2H). 7. 92 (d. J=8. 5Hz, 2H). 8. 48 (d. J=4. 9Hz. 1H). 8. 80 (d, J=4. 3Hz. 
2H). 10. 6 (S. 1H) 

Mass spectrometry data (FD-MS. nVz) : 401 (M*) 
Example 61 

N-f4-[(6.7-Dimethoxy-4-quinolinyl)Qxy]phenyl}-2-thiophenecart30xamide[72] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) and commerdally available 2-thiophenecarlx)xy1ic acid (46 
mg) were dissolved in N.N-dimethylformamide (2 ml). 1-ethyl-3-(3'<limethylaminopropyOcarbodiimide hydrochloride 
(99 mg) was added, and the admixture was stirred at room temperature for 62 hours. The reactioi mixture was then 
purified in the same nrianner as described in Example 51 to obtain 37 mg of the title compound (yield: 54%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 02 (s. 3H). 4. 04 (s, 3H). 6. 46 (d. J=5. 5Hz, 1 H), 7. 1 1 (m, 1 H). 7. 17 (d. J=8. 6Hz. 
2H). 7. 40 (s. 1H). 7. 55 (m. 1H). 7. 56 (s. 1H). 7. 73 (d, J=8. 5Hz, 2H). 7. 73 (m, 1H). 8. 38 (s, 1H). 8. 48 (d, J=4, 
9Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 406 (M+) 
Exanrple 62 

N-{4-r(ft7-DimethgxY-4-<iuinpiinyl)oyy]phffliYi}-4-biphenYlgart>gxamitfe [731 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was suspended in triethylamine/methylene chloride (3 ml/2 
ml), commercially available biphenylcarbonyl chloride (80 mg) was added, and the admixture was stirred at room tem- 
perature for 25 hours. Aqueous sodium hydrogen carlx)nate was added to the reaction mixture, and the resulting admix- 
ture was extracted with ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous 
sodium sulfate. The solvent v^s removed by reduced-pressure distlliation. arKi the resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone and further by washing resulting crystals with ace- 
toneto obtain 9 mg of tiie title compound (yield: 10%). 

^H-NMR (DMSO-de. SOOMHz) : 6 3. 95 (s, 3H), 3. 95 (s. 3H). 6. 48 (d, J=S. 5Hz, 1H), 7. 28 (d, J=9. 2Hz, 2H), 7. 40 
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(s. 1 H), 7. 43 (t. J=7. 3H2, 1 H). 7. 50--7. 53 (m, 3H). 7. 77 (d. Jr=7. SHz, 2H), 7. 85 (d. J=8. 6Hz, 2H), 7. 96 (m. 2H), 
8. 08 (d. J«8. 5Hz. 2H). 8. 48 (d. J=4. 9Hz. 1H), 10. 4 (s. 1H) 
Mas8 spectrometry data (FD-MS. nVz) : 476 (M-^) 

N-(4-rf6.7-Dimethoxv-4<iuinQlinvl)oxv]Dheriv1}-f4- biJtQxyphenvl)car^ [74] 

6,7-Dimethoxy-4-(4-amlnophenoxy)quinoline (52 mg) was suspended in triethylamine/methylene chloride (3 ml/2 
ml), commercially available 4-butoxyben2oyl chloride (0.07 ml) was added, and the admixture was stirred at room tem- 
perature for 30 hours. The reaction mixture was then purified in the same manner as described in Example 62 to obtain 
34 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 99 (t. J=7. 3Hz, 3H), 1. 52 (m. 2H), 1. 80 (m, 2H). 4. 03 (m. 2H). 4. 04 (s. 3H). 4. 
05 (s, 3H). 6. 47 (d, J-4. 9Hz. 1H). 6. 95 (d. J»9. 2H2. 2H). 7. 18 (d, J=9. 2Hz, 2H). 7. 46 (s. 1H), 7. 57 (s, 1H). 7. 
74 (d. J-9. 2Hz, 2H). 7. 86 (d, J=9. 2Hz, 2H). 8. 10 (s. 1H), 8. 49 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 472 (M^) 

Example 64 

N-l4-rf6.7-Dimethoxv-4K3uinolinvl)oxvlDhenvl)-(4-br omoDhenvllcarboxamide r751 

6,7-Dimethoxy-4-(4-aminophenoxy)quinonne (52 mg) and commercially availaljle 4-bromobenzoic acid (78 mg) 
were dissolved in N,N<iimethy1formamide (2 ml). 1-ethyl-3-(3 -dimethylaminopropyl)cart>odiimide hydrochloride (102 
mg) was added, arKi the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 43 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 07 (s, 3H), 4. 07 (s. 3H). 6. 53 (d. J-5. 5Hz. 1 H), 7. 22 (d. J-9. 2Hz. 2H), 7. 37 (s, 
1H). 7. 50 (s, 1 H). 7. 62 (s, 1H). 7. 65 (d. J«8. 6Hz, 2H), 7, 84 (d. J=8. 6Hz, 2H). 7. 86 (d. J«8. 6Hz, 2H). 8. 41 (d. 
J-5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 478 (M"), 480 0^*^4-2) 
Example 65 

N-l4-rf6.7-Dimethoxv-4-Quinolinvl^QxvlDhenviV(4-methoxvcarbonvtohenyl)carbQ^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) arxJ commercially availatsle nx>nomethytterephthalic acid 
(130 mg) were dissolved in N.N-dimethytformamide (4 ml), 1-ethyl-3-(3'-dimethylaminopropyOcartxxiiimide hydrochlo- 
ride (227 mg) was added, and the admixture was stirred at room temperature for 18 hours. The reaction mixture was 
then purified in the same manner as described in Example 51 to obtain 99 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 98 (s. 3H). 4. 06 (s. 3H), 4. 06 (s. 3H). 6. 49 (d, J«4. 9Hz. 1H). 7. 22 (d. J«9. 2Hz. 
2H). 7. 43 (s. 1 H). 7. 56 (s. 1H). 7. 76 (d. J-9. 2Hz. 2H). 7. 97 (d. J-8. 6Hz, 2H). 8. 18 (d. J-8. 6Hz. 2H). 8. 49 (d. 
J-5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 458 (M-i-) 
Example 66 

N-l4-rr6.7-Dimethoxv-4H3uinolinvltoxvlDhQnvtV2-ovridinQcarbQxami^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) and commercially available picolinic acid (42 mg) were dis- 
solved in N.N-dimethyHbrmamide (2 mQ, 1-ethyl-3-(3''dimethylanriinopropyl)cartxxiiimide hydrochloride (123 mg) was 
added, and the admixture was stirred at room temperature for 19 hours. The reaction nvxture was then purified in the 
same manner as descrODed in Exanple 51 to obtain 38 mg of the title compound (yield: 56%). 

''H-NMR (CDCI3, 500MHz) : 6 4. 06 (s, 3H). 4. 06 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 23 (d. J=8. 6Hz. 2H). 7. 43 (s, 
1 H). 7. 51 (m. 1 H). 7. 58 (s. 1 H). 7. 89 (d. J=:9. 2Hz. 2H), 7. 94 (m. 1 H). 8. 33 (d. J«8, OHz, 1 H). 8. 50 (d. J«5, 5Hz. 
1H), 8. 64 (dd, J-1. 8, 4. 9Hz, IN) 



50 



EP0 860 433 A1 



Mass spectrometry data (FD-MS, m/z) : 401 (M*^) 
Example 67 

N-{4'[(6.7-Dlmethoxv>4<^uinoliny!)oxYlphenyl}-(4-hydroxycart>CKiylphenyl)car^^ [781 

{4-[(6.7-Dimethoxy-4<^uinolinyl)oxy]phenyt}-(4-methoxycaitx5nylpheriyl)c»rt>oxami^ was dissolved in methanol (3 
ml), 33% aqueous potassium hydroxide (1 .5 ml) was added, and the admixture was stirred at room temperature for 2 
hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilute 
hydrocholoric acid and extracted 2 times with chloroform. The chloroform layer was dried with sodium suHate. and the 
solvent was then removed by reduced-pressure distillation to obtain 34 mg of the title compound (yield: 45%). 

^H-NMR (DMSO-de. 600MHz) : 63. 93 (s, 3H). 3. 94 (s. 3H). 6, 47 (d. J=5. 5Hz. 1H), 7. 28 (d. J=9. 2Hz, 2H), 7. 39 
(S. 1H). 7. 51 (s, 1H). 7. 92 (d, J=9. 2Hz, 2H). 8. 07 (m. 4H). 8. 47 (d. J=5. 5Hz, 1H). 10. 5 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 444 (M^) 

Example 68 

N-{4-r(67-DirnethoxY-4K^uinolinyl)oxylphenyl}CYClop^tane<?€|rtK)xam [791 

6,7*Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available cyclopentanecartx>xylic acid (66 
mg) were dissolved in N.N-dimethylformamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyOcarbodiimide hydrochloride 
(110 mg) was added, and the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was purified 
in the same manner as described in Example 51 to obtain 35 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1. 64 (m. 2H), 1. 81 (m, 2H). 1. 91 (m, 4H). 2. 75 (m. IH). 4. 04 (s. 3H). 4. 04 (s, 3H), 
6. 44 (d, J=4. 9Hz, 1 H). 7. 13 (d. J=9. 2Hz, 2H). 7. 45 (s, 1 H). 7. 55 (m, IH). 7. 65 (d. J=8. 6Hz, 2H), 8. 47 (d. J=5. 
5Hz. IH). 

Mass spectrometry data (FD-MS. m/z) : 392 (M**-) 
Example 69 

N-(4-r(6.7-Dimethoxv-4-QuinolinvlloxvlDhenv»adamantanBcarbQxamidef811 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available adamantanecartx>xylic add (110 
mg) were dissolved in N.N-dimethylformamide (2 ml), 1-ethyl-3-(3*-dimethylaminopropyOcarbodiimide hydrochloride 
(1 07 mg) was added, and the admixture was stirred at room temperature for 1 5 hours. The reaction mixture was purified 
in the same manner as described in Example 51 to obtain 13 mg of the title compound (yield: 17%). 

^H-NMR (CDCI3. 500MHz) : 8 1. 82 (m. 6H), 2. 00 (m. 6H), 2. 13 (m. 3H). 4. 05 (s, 3H), 4. 05 (s, 3H). 6. 44 (d. Jo4. 
9Hz. IH). 7. 15 (d. J=9. 2Hz, 2H). 7. 42 (s. IH). 7. 55 (m. IH), 7. 64 (d. J=9. 2Hz. 2H). 8. 46 (d. J=4. 9Hz. IH), 
Mass spectrometry data (FD-MS. m/z) : 458 (M***) 

Example 70 

N-{4-f(6.7-Dimethoxv-4-quinQlinyl)oxy1phenyl}-(4-acetQxyphenvi)carbQxamide [80] 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (110 mg) and commercially available 4-acetcxybenzoic acid (207 mg) 
were dissolved in N.N-dimethylformamide (6 mf). 1-ethyl-3-(3'-dimethylaminopropyl)cart>odiimide hydrochloride (223 
mg) was added, and the admixture was stirred at room temperature for 7 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 1 23 mg of the title compound (yield: 72%). 

^H-NMR (CDCts. 500MHz) : 5 2. 35 (s. 3H). 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d, J»4. 9Hz. ^H), 7. 21 (d. Jr.9. 2Hz, 
2H), 7. 25 (d, J=9. 1Hz, 2H). 7. 43 (s. IH). 7. 56 (6, IH). 7. 73 (d, J=9. 2Hz. 2H). 7. 87 (s, IH), 7. 93 (d. J=8. 6Hz, 
2H). 8. 50(d. J=5. 5Hz. IH). 
Mass spectrometry data (FD-MS. m/z) : 458 (M*^) 
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Example 71 

N-{4-f(6.7>Dim6thoxv-4K3uiru)nnviyoxvlDhenvtV2-f6-acetoxv^ 

5 6,7-Dimethoxy-4-(4-aminophenoxy)quinoIine (51 mg) and commercially available 6-acetoxy-2-naphthoic add (121 

mg) were dissolved in N.N-dimethylfornnamide (2 ml). 1-ethyl-3-(3*-dimethylaminopropyl)carbodilmide hydrochloride 
(124 mg) was added, and the admixture was stirred at room temperature for 13 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 66 mg of the title compound (yield: 75%). 

10 ""H-NMR (DMSO-de. 500MHz) : 6 2. 38 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 49 (d, J=5. SHz. 1H). 7. 20 (d, J»9. 

2Hz, 2H). 7. 30 (dd. J-2. 4. 9. 2Hz, 1H), 7. 42 (s. 1H), 7. 57 (m. 1H), 7. 61 (d. J«1. SHz. 1H). 7. 81 (d. J-9. 2Hz. 
2H), 7. 86 (d. J=8. 6Hz. 1 H). 7. 89 (d. J-9. 2Hz. 1 H), 7. 94 (d. J-8. 6Hz, 1 H), 8. 38 (s. 1 H), 8. 49 (d, J-4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 508 (M^) 

IS Exanrple 72 

N-l4-rf6.7-DlmethQxv-4KiuinQlinyi)Qxv|DhenvlVM-hvdrQxvohenvl^cai^ 

N-{4-[(6.7-DimethQxy-4-quinolinyl)oxy]phenyl}-(4-acetQxyphenyOcarboxaniide (103 mg) was dissolved in methanol 
20 (4 ml). 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 5 
hours. The reaction mixture was partitioned with ethyl acetate^vater, and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting crystals were washed with ether to obtain 77 mg of the title conrpound (yield: 82%). 

2S ^ H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz, 1 H), 6. 87 (d. J=8. SHz, 2H). 7. 24 

(d. J=9. 2Hz. 2H). 7. 39 (s, 1H), 7. 52 (s, 1H). 7. 87 (d, J«8. 6Hz. 2H). 7. 90 (d. J-9. 2Hz, 2H), 8. 47 (d. J-5, 5Hz. 
1H). 10. 1 (S, 1H) 

Mass spectrometry data (FD-MS. m/z) : 417 (M'^-i-l) 
30 Example 73 

N-f4-ff6.7-Dimethoxv-4<^uinolinyl)oxvlDhenyl}-2-(6-hvdroxynaDhthvi^cartK>xamtdef8^^ 

N-{4-[(6.7-Dimethoxy-4-quinolinyl)oxy]phenyl}-2-(6-acetoxynaphthy!)carboxamide (47 mg) was dissolved in metha- 
35 nol (4 ml), 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 
5 hours. The reaction mixture was then purified in the same matter as described in the Example 72 to obtain 37 mg of 
the titie compound (yield: 86%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 95 (s. 3H), 3. 95 (s. 3H). 6. 49 (d, J-4. 9Hz. 1H). 7. 18 (m. 1H), 7. 20 (s. 1H), 
40 7. 27 (d. J=8. 6Hz. 2H). 7. 39 (s. 1 H). 7. 53 (s. 1H). 7. 80 (d. J-8. 5Hz, 1H), 7, 92-7. 98 (m. 4H). 8. 47-8. 48 (m. 

2H). 10. 0 (brs, 1H), 10. 4 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 467 (M-^+l) 

Example 74 

45 

N-(4»Methoxyphenyl)-N'-(4-[(6,7-dime1:hQxy-4~ 
qulnolinyl ) oxy ] phenyl )urea C 43 ] 

so 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat 4-methoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals were 
filtered and washed with toluene to obtain 54 mg of the title compound (yield: 68%). 

55 

^H-NMR (DMSO-dg. 500MHz) : S 3. 72 (s. 3H), 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 6. 87 (d, J=a 
5Hz. 2H), 7. 19 (d. J-9. 2Hz. 2H), 7. 37 (d, J=8. SHz, 2H), 7. 38 (s. 1H). 7. 52 (s, 1H). 7. 58 (d, J=8. 5Hz. 2H). 8. 46 
(d. J-5. SHz. 1H), 8. 50 (s. 1H), 8. 73 (s, 1H) 
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Mass spectrometry data (FD-MS, m/z) : 445 (M"**) 
Example 75 

N-( 4-Fluorophenyl ) - N ' - (4 - [ ( 6^ 7-dimet:hoxy-4- 
quinolinyl )oxy] phenyl} urea [44] 



10 

6,7-Dimethoxy-4-{4-aminophenoxy)quinoline (54 mg) was dissolved in toluene (3 ml) with heat, 4-fluorophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 70 minutes. The separated crystals were fil- 
tered and washed with toluene to obtain 38 mg of the title compound (yield: 48%). 

IS ^H-NMR (DMSO-dg, 500MH2) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 44 (d. J=4. 9Hz. 1H). 7. 12 (m. 2H). 7. 19 (m. 2H), 
7, 38 (s, 1 H). 7. 47 (m. 2H). 7. 51 (S, 1 H), 7. 59 (d, J=9. 2Hz, 2H). 8. 45 (d. J=5. 5Hz. 1 H), 8. 72 (s, 1 H). 8. 79 (s. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 433 (M***) 

Example 76 

20 

N-( 4-Bromophenyl )-N ' -{4- [ ( 6 , 7-dlmethoxy-4- 
quinolinyl )oxy] phenyl} urea [45] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoIine (52 mg) was dissolved in toluene (3 ml) with heat, 4-bromophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The separated crystals were fP- 
tered and washed with toluene to obtain 56 mg of the title compound (yield: 64%). 

30 

^H-NMR (DMSO-de. 500MHz) : 8 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J=5. 5Hz. 1H). 7. 19 (d, J=9. 2Hz. 2H). 7. 39 
(s. 1H). 7. 45 (m. 4H). 7. 51 (s. 1H). 7. 59 (d. J=9. 2Hz, 2H). 8. 46 (d. J=5. 5H2. 1H). 8. 86 (s. 1H). 8. 86 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 493 (M"). 495 (M^+2) 

35 Example 77 

N~{4-[(6^ 7 -Dimeirhoxy- 4 -quinolinyl ) oxy ] phenyl } - N ' - ( 4- 
nitrophenyl ) urea [ 46 ] 

40 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (103 mg) was dissolved in toluene (10 ml) with heat, 4-nitrophenyl 
isocyanate (366 mg) was added, and the admixture was refluxed with heat for 60 minutes. The separated aystals were 
45 filtered and washed with toluene to obtain 141 mg of the title compound (yield: 88%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=5. 5Hz, 1 H), 7. 23 (d, J=8. 6Hz. 2H). 7. 39 
(S, 1H), 7. 51 (S. 1H). 7. 62 (d, J«9. 2Hz. 2H). 7. 71 (d, J=9. 2Hz. 2H). 8. 20 (d, J=:9. 2Hz, 2H). 8. 46 (d. Js=5. 5Hz. 
1H).9. 08 (s. 1H). 9.49(S. 1H) 
so Mass spectrometry data (FD-MS, m/z) : 460 (M^) 
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Example 78 

N~( 4-Bu'tylphenyl )-N' - {4-[ ( 6, 7-dlme1:hoxy-4- 
g qulnolinyl )oxy] phenyl} urea [47] 

6.7-Dimethoxy-4-{4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (3 mO with heat, 4-butylphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was purified 
10 by column chromatography on silica gel eluKIng with chloroform/acetone (10/1) to obtain 36 mg of the title compound 
(yield: 45%). 

"•H-NMR (CDCI3/CD3OD, 500MHz) : 6 0. 93 (m, 3H). 1. 35 (m. 2H). 1. 57 (m. 2H). 2. 57 (m. 2H), 4. 06 (s. 3H). 4. 
06 (s, 3H), 6, 49 (m. 1H). 7. 14 (m. 4H). 7. 33-^7. 62 (m, 6H). 8. 39 (m. 1H) 
75 Mass spectrometry data (FD-MS. nVz) : 471 (M"**) 

ExanpleTS 

N-( 4-aminQphenyl ) - N' - (4 - [ ( 6, 7 - ditnethoxy-4- 

20 ' " 

qiiinolinyl )oxy] phenyl)urea [48] 



25 N-{4-[(6,7-Dimethoxy-4-quinolinyl)oxy]phenyf}-N'-(4-nitro)phenylur6a (1 1 1 mg) was dissolved in N.N-dimethytfbr- 
mamide (7 ml), 10% palladium hydroxide-carbon (100 mg) was added, and the admixture was stirred at room temper- 
ature under hydrogen for 22 hours. The reaction mixture was filtered using Cellte. The filtrate was washed with brine 
and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 66 
mg of the titie compound (yield: 63%). 

30 

""H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 94 (s. 3H), 4. 74 (brs. 2H). 6. 43 (d. J=4. 9Hz. 1H). 6. 52 (d. J=8- 
6Hz. 2H). 7. 08 (d. J=8. 6H2. 2H), 7. 16 (d, J=9. 2H2. 2H). 7. 38 (s. 1H). 7. 51 (S. IH). 7. 55 (d. J=9. 2Hz. 2H). 8. 14 
(s. IH). 8. 45 (d. J=4. 9Hz. 1H). 8. 61 (s. IN) 
Mass spectrometry data (FD-MS, m/z) : 430 (M*^) 

35 

Example 80 

N-(4-Acetylphenyl)-N' - {4-[(6,7-dimethoxy->4-- 
40 quinollnyl )oxy] phenyl }urea [49] 



6,7-DimethQxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat. 4-acetylphenyl Iso- 
45 cyanate (210 mg) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 50 mg of the titie 
compound (yield: 64%). 

^H-NMR (CDCI3/CD3OD. 500MHz) : 6 2. 59 (s. 3H). 4. 07 (s. 3H), 4. 07 (s. 3H), 6. 50 (d, J-5. 5Hz. IH). 7. 17 (d. 
50 J-8. 5Hz. 2H). 7, 36 (s. 1 H). 7. 58 (s. 1 H). 7. 58 (d. J=8. 5Hz. 2H). 7. 60 (d, J=8. 5Hz, 2H), 7. 94 (d, J-8. 5Hz. 2H). 

8. 40(d. J-5. 5Hz. IH) 

Mass spectrometry data (FD-MS. nVz) : 457 (JM*) 
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Example 81 

N-'{4- [ ( 6^ 7-Dimethoxy-4-quinolinyl )oxy]phenyl}-N ' - ( 4- 
phenoxy phenyl ) urea [50] 



6.7-Dimethoxy-4-(4-aminophenoxy)quino!ine (53 mg) was dissolved in toluene (3 ml) with heat, 4-phenoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 55 mg of the title com- 
pound (yield: 60%). 

"•H-NMR (CDCI3/CD3OD. 500MHz) : 6 4. 46 (s, 3H), 4. 46(s. 3H). 6. 51 (m, 1H), 6. 98-7. 62 (m. 15H). 8. 40 (m. 1H) 
Mass spectrometry data (FD-MS, m/z) : 507 (M+) 

Example 82 

N-(4>-Isopropylphenyl)-N'-{4-C(6, 7 - d i me thoxy - 4 - 
quinollnyl )oxy] phenyl) urea [51] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, 4-jsopropylphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 70 mg of the title com- 
pound (yield: 90%). 

^H-NMR {CD3OD, 5OOMH2) : 6 1 . 18 (d. J=6. 7H2. 6H). 2. 82 (m. 1 H), 3. 97 (s. 3H). 4. 01 (s. 3H). 6. 37 (d. J=5. 5H2. 
1H). 7. 04 (d. J=8. 5Hz. 2H), 7. 11 (d. J=8. 5H2, 21-1), 7. 25 (d, J=8. 5H2, 2H), 7. 26 (s. 1H), 7. 38 (s. 1H). 7. 41 (d. 
J=9. 2Hz. 2H). 7. 54 (s. 1H). 7. 82 (s. 1H), 8. 03 (s, 1H), 8. 42 (d. J=5. 5H2. 1H) 
Mass spectrometry data (FD-MS. m/z) : 457 (M*) 

Example 83 

N-(4-Trif luoromethylphenyl )-N' -{4- [ ( 6 , 7-dimet:hoxy-4- 
quinolinyl )oxy] phenyl} urea [52] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4-trifluoromethyl- 
phenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 10 minutes. The separated crystals 
were filtered and washed with toluene to obtain 77 mg of the title compound (yield: 88%). 

^H-NMR (CDCI3, 5OOMH2) : 6 4. 05 (s, 3H). 4. 05 (s. 3H), 6. 52 (d. J=5. 5Hz. 1H), 7. 18 (d. J=9. 2Hz. 2H). 7. 36 (s. 
1H), 7. 56 (s. 1H), 7. 59 (d, J=8. 6Hz. 2H), 7. 62 (d, J=8. 6H2, 2H), 7. 63 (s, 1H). 8. 40 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 483 (M^) 

Example 84 

N-( 4-n-Butylphenyl )-N' - (4-[ ( 6 , 7-dimet:hoxy"4- 
quinolyl)oxy] phenyl }urea [147] 



6,7-Dimethoxy-4-(2-aminophenoxy)quinoline (56 mg), which was obtained, analogously to Example 49, by reduc- 
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ing 6.7-dim©thoxy-4-(2-nitrophenoxy)quinolin6 obtained in the same manner as described in Example 48. except that 
2-nitrophenol was used in place of 4-nitrophenol, was dissolved in toluene (3 m!) with heat. 4-n4xrtylph nyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chlorolbrm/acetone (10/1) to obtain 45 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 89 (t. J.7. 3Hz. 3H). 1. 30 (m. 2H). 1. 52 (m. 2H). 2. 50 (m. 2H). 3. 90 (s. 3H). 3. 
93 (s. 3H), 6. 22 (d. J«4. 9Hz, 1H). 6. 87 (d. J»7. 3Hz. 1H). 6. 96- 7. 01 (m. 4H). 7. 15 (brs. 1H). 7. 28-7. 31 (m, 
4H). 8. 12 (brs. 1H). 8. 26 (d. J-4. 9Hz. 1H). 8, 58 (d. J«7. 9Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 471 (M+) 

Example 85 

N-(4-n-Bu1:ylphenyl)-N'-C3-[(6^7-d±met:hoxy-4- 
quinoly 1 ) oxy ] phenyl }urea [91] 



6.7-Dimethoxy-4-(3-amlnophenoxy)quinoline (51 mg), which was obtained, analogously to Example 49. by reduc- 
ing 6,7-dimethoxy-4-(3-nitrophenoxy)quinoline obtained in the same manner as described in Example 48. except that 
3-nitrophenol was used in place of 4-nitrophenol. was dissolved In toluene (3 ml) with heat, 4-n-butylphenyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 26 mg of the title compound (yield: 32%). 

^H-NMR (COaa. 500MHz) : 6 0. 89 (t, J=7. 3Hz. 3H), 1. 30 (m. 2H), 1. 52 (m. 2H). 2. 51 (m. 2H). 3. 95 (s. 1H). 4. 
00 (s. 1H). 6. 49 (d, J«5. 5Hz. 1H), 6. 81 (d, J«8. OHz, 1H). 7. 04 (d, J=7. 9Hz, 2H). 7. 21-^7. 30 (m, 5H). 7. 37 (s. 
1H). 7. 51 (s. 1H), 7. 84 (brs. 1H), 8. 24 (brs, 1H). 8. 43 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 471 (M*) 

Example 86 

N-n-Butyl-N' -'{4-[ ( 6^ 7"dimethoxy-4-qulnolyl)oxy]phenyl}urea 
[139] 



6,7-Dlmethoxy-4-(4-aminophenoxy)qulnoline (51 mg) was dissolved in toluene (3 ml) with heat, n-butyl isocyanate 
(0,2 ml) was added, and the admixture was refluxed with heat for 14 hours. The resulting residue was purified by chro- 
matography on silica gel eluting with chlorolbrm/acetone (10/1) to obtain 31 mg of the title compound (yield: 46%). 

•"H-NMR (CDCI3. 500MHz) : 5 0. 93 (t J-7. 3Hz, 3H), 1. 37 (m. 2H). 1. 53 (m. 2H). 3. 28 (m. 2H), 4. 04 (s. 3H). 4. 
04 (s. 3H). 5. 04 (brs, 1H), 6. 44 (d. J=5. 5Hz, 1H), 6. 98 (brs. 1H). 7. 11 (d. J-9. 2Hz. 2H). 7. 41 (s, 1H). 7. 43 (d, 
J-9. 2Hz. 2H). 7. 55 (s. 1H). 8. 46 (d, J-4. 9 Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 395 (M*) 

Example 87 

N-M-r6.7-DimethQxv-4Hauln Qlvl^QxvlDhenvll-f4-trif luoromethvlPhenvncart^^ f 1 571 

6,7-Dimethoxy-4-(4-aminophenoxy)c|uinoline (53 mg) and commercially available 4-trifluoromethanebenzoic add 
(102 mg) were dissolved in N.NHlimethyllbrmamide (3 ml), 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrocWo- 
ride (102 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was 
partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting crystallized 
product was washed with ethyl ac^te to obtain 32 mg of the title compound (yield: 38%). 

^H-NMR (CDCI3. 500MHz) : 8 4. 04 (s. 3H). 4. 05 (s. 3H), 6. 48 (d. J-4. 9Hz, 1 H). 7. 22 (d. J=8. 5Hz. 2H), 7. 41 (s, 
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1 H), 7. 55 (s. 1 H). 7. 76 (d, J=8. 5Hz. 2H). 7. 76 (d, J=8. 6H2. 2H). 8. 02 (d. J=7. 9Hz, 2H). 8. 13 (brs, 1 H). 8. 49 (d. 
J=5. 5H2, 1H) 

Mass spectrometry data (FD-MS. m/z) : 468 (M***) 
Example 88 

N-{4-[6.7-Dime thQxv-4-ouiriolyt^oxvlDherivlV(4-cvclohexvlphenvncarbw^ [1581 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoIlne (52 mg) and commercially available 4-cycloh6xylber\zoic acid (109 
mg) were dissolved In N,N-dimethytformamide (3 ml). 1-ethyl-3-(3'-dimethylaminopropyl)cartDOdiimide hydrochloride 
(1 10 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was then 
purified in the same manner as desaibed in Example 51 to obtain 54 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 25-'1. 86 (m. 10H). 2. 55 (m, 1H). 4. 01 (s, 3H), 4. 03 (s. 3H). 6. 46 (d, J=5. 5Hz. 
1H). 7. 16 (d, J=8. 5Hz, 2H). 7. 27 (d. J=7. 9Hz, 2H). 7. 39 (s. 1H). 7. 55 (s. 1H), 7. 75 (d, J«9. 2Hz. 2H), 7. 83 (d. 
J=8. 6Hz. 2H), 8. 46 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 482 (M*^) 

Example 89 

N-l3-r6.7-DimethoxV'4-Quinol vl)oxvlphenvl>-(4-t43utvlDhenvncartx)xamide n 591 

6,7-Dimethoxy-4-(3-aminophenoxy)quinoline (54 mg) and commercially available 4-t-butyl benzoic acid (102 mg) 
were dissolved in N.N-dimethylformamide (3 ml), 1-ethyl-3-(3*-dimethylaminopropyl)carbodiimide hydrochloride (106 
mg) was added, and the admixture was stin-ed at room temperature for 6 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

^H-NMR (CDCI3. 500MHz) : 8 1. 34 (s, 9H), 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 55 (d, J:=4. 9Hz, 1H). 6. 97 (d. J=7. 3Hz, 
1 H). 7. 29-^7. 68 (m. 7H), 7. 85 (d. J=7. 9Hz. 2H). 8. 48 (d, J==4. 9Hz, 1 H), 8. 59 (brs. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 456 (M*) 

Example 90 

N-{3-t6.7-DlmethQxy-4<|uin nlyl>thiQlphenvlUf4-t-butviDhenvncarb(»^ ri601 

6.7-Dimethoxy-4-(3-aminophenyfthio)quinoIine (62 mg) and commercially available 4-t-butyl benzoic acid (109 mg) 
were dissolved in N.N-dimethylformamide (3 mO, 1-ethyl-3-(3'-dimethylaminopropyl)caTbodilmide hydrochloride (112 
mg) was added, and the admixture was stirred at room temperature for 25 hours. The reaction mixture was then purified 
In the same manner as described in Example 51 to obtain 54 mg of the title compound (yield: 57%). 

^H-NMR (CDCI3. 500MHz) : 6 1, 31 (s, 9H). 4. 00 (s. 3H), 4. 01 (s, 3H). 6. 83 (d, J=4. 9Hz. 1H), 7. 20^7. 99 (m. 
9H), 8. 06 (m, 1 H). 8. 39 (d. J=4. 9Hz, 1 H). 8. 60 (brs. 1H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M*) 

Example 91 

N-{4-f6.7-Dimethoxy-4-quinolyl)thiQlp henyl}.(44xjtyfphenyncarbaxami^ ri611 

6,7-Dimethoxy-4-(4-amlnophenoxy)quinoline (62 mg) and commercially available 4-butyl benzoic acid (104 mg) 
were dissolved in N.N-dimethylformamide (3 ml), 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride (117 
mg) was added, and the admixture was stirred at room temperature for 21 hours. The reaction mixture was then purified 
in the same manner as described In Example 51 to obtain 21 mg of the title oompound (yield: 22%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 94 (t, J=7. 3Hz, 3H). 1. 38 (m. 2H). 1. 63 (m, 2H), 2. 69 (t. J=7. 9Hz. 2H), 4. 03 (s, 
3H). 4. 05 (s. 3H). 6. 72 (d, J=4. 9Hz, 1H), 7. 30 (d. J=7. 9Hz. 2H). 7. 39 (s, 1H). 7. 42 (s, 1H). 7. 57 (d, J=8. 5Hz. 
2H), 7. 78 (d. J=8. 5Hz. 2H). 7. 81 (d. J=7. 9Hz, 2H). 8. 08 (s. 1H), 8. 42 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M*^) 
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Example 92 

N- ( 4 - [ 6 , 7-Diinethoxy~4-quinolyl )oxy] phenyl ) - N ' - ( 4- 



methoxyt:hiophenyl )urea [163] 



6.7-Dimethoxy-4-(4-aminophenox/]quinoline (53 mg) was dissolved In toluene (3 ml) with heat. 4-methytthlophenyl 
10 Isocyanate (0.2 nnll) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and washed with toluene to obtain 62 mg of the title compound (yield: 76%). 

"•H-NMR (DMSO-de. 500MHz) : S 2. 44 (s. 3H). 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J-4. 9H2. 1H). 7. 19 (d, J-9. 
2Hz, 2H), 7. 23 (d. J-8. 5Hz, 2H). 7. 38 (S. 1 H), 7. 44 (d. J=9. 2Hz, 2H). 7. 52 (s. 1H). 7. 58 (d. J-8. 6Hz. 2H). 8. 46 
IS (d. J»4. 9Hz, 1 H). 8. 70 (s, 1 H). 8. 79 (s, 1 H) 

Mass spectrometry data (FD-MS. m/z) : 461 (M^) 

Example 93 

^ ( 3-E-thoxycarbonylphenyi )"N'-{4-C(6^ 7-dimethoxy-4- 

qulnolyl )oxy] phenyl} urea [164] 



25 

6,7-Dimethoxy-4-(4-aminophenoxy)c|uinoline (53 mg) was dissolved in toluene (5 ml) with heat, 3-ethoxycartx>nyl- 
phenyl isocyanate (284 mg) was added, and the admixture was refbjxed with heat for 1 hour. The resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 18 mg of the title com- 
pound (yield: 20%). 

30 

^H-NMR (CDCI3. 5OOMH2) : 5 1. 38 (m. 3H), 3. 98 (s. 3H). 4. 05 (s. 3H). 4. 35 (m. 2H). 6. 45 (d. J«5. 5Hz. 1H). 7, 
12 (d, J=9. 2Hz. 2H). 7. 40 (S. 1 H). 7. 47 (d. J=9. 2Hz, 2H). 7. 47 (d. J=8. 6Hz. 2H). 7. 58 (s. 1 H). 7. 96 (d. J=9. 2Hz. 
2H), 8. 05 (S, 1H). 8. 17 (s. 1H). 8. 47 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, nVz) : 487 (M+) 

35 

Example 94 

N-( 4-Chlorophenyl )-N' - {4 - [ ( 6, 7-dimet:hoxy-4- 
40 qulnolyl )oxy] phenyl) urea [165] 



6.7-Dimethoxy-4-(4-amlnophenoxy)quinoline (52 mg) was dissolved in toluene (5 mQ with hecrt. 4-chlorophenyl iso- 
45 cyanate (0.2 mf) was added, and the admixture was refluxed with heat for 1 hour. The separated crystals were filtered 
and washed with toluene to obtain 43 mg of the tilie compound (yield: 55%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H). 6. 44 (d. J=5. 5Hz, 1H). 7. 20 (d. J=9. 2Hz. 2H). 7. 32 
(d. J=8. 5Hz. 2H). 7, 38 (s. 1H). 7. 49 (d, J«9. 2H2. 2H), 7. 61 (S. 1H). 7. 58 (d. J«9. 2Hz, 2H), 8. 46 (d. J-4. 9H2. 
SO 1H). 8. 83 (brs. 1H), 8. 83 (brs. 1H) 

Mass spectrometry data (FD-MS. m/z) : 449 (M+), 451 (M*+2) 
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Example 95 

N- ( 2-Isopropylphenyl )-N' -(4-[ ( 6 , 7-dimethoxy-4- 



quinolyl ) oxy] phenyl ) urea [166] 



6.7-Dlmethoxy-4-(4-aminophenoxy)quinoline (44 mg) was dissolved in toluene (5 ml) with heat. 2-isopropylphenyl 
10 isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 80 minutes. The resulting residue was puri> 
fled by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 14 mg of the title com- 
pound (yield: 20%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 21 (m. 6H). 3. 21 (m. 1H), 4. 04 (s. 3H), 4. 04 (s, 3H), 6. 42 (m. 1H), 6. 63 (m, 1H), 
15 7. 09-7. 55 (m. 1 1 H), 8. 46 (m, 1 H) 

Mass spectrometry data (FD-MS. m/z) : 457 (M*^) 

Example 96 

^ N-{4- [ ( 6, 7-Dime-thoxy-4-quinolyl ) oxy] phenyl }-N ' -phenylurea 

[167] 



25 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, phenyl isocyanate 
(0.2 mO was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) fo obtain 21 mg of the title compound (yield: 
41%). 

30 

^H-NMR (CDCI3. 500MHz) : 5 4. 04 (s. 3H), 4. 04 (s. 3H). 6. 61 (m. 1H). 7. 05 (m. 1H), 7. 36-7. 44 (m. 10H). 7. 99 

(s. 1H), 8. 31 (s. 1H). 8. 36 (m. 1H) 

Mass spectrometry data (FD-MS, nrVz) : 431 (M"*") 

35 Example 97 

N-(4~ [ ( 6^ 7-Dimethoxy-4-quinolyl ) oxy ] phenyl )- N ' -( 2- 
nitrophenyl )urea [168] 

40 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (8 mi) with heat. 4-nitrophenyl iso- 
cyanate (370 mg) was added, and the admixture was refluxed with heat for 40 minutes. The deposited crystals were 
45 filtered and washed with toluene to obtain 58 mg of the title compound (yield: 45%). 

■•H-NMR (DMSO-dg, 500MHz) : 5 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 46 (d, J=5. 5Hz, 1H), 7. 22 (m. 1 H). 7. 23 (d. J=9. 
2Hz, 2H). 7. 38 (s. 1H). 7. 51 (s. 1H). 7. 62 (d. J=9. 2Hz. 2H). 7. 71 (m. 1H). 8. 11 (m, 1H), 8. 31 (m. 1H). 8. 46 (d. 
J=5. 5Hz. 1 H), 9. 62 (s. 1 H). 9. 96 (s, 1 H) 
so Mass spectrometry data (FD-MS. m/z) : 460 (M*) 
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Exanple96 

N-(2-Aminophenyl)-N* "-{4-[( 6,7"dlmethoxy-4- 

quinolyl )oxy3 phenyl } urea [169] 



N-{4-[(6,7-Dimethoxy-4-quinolyl)oxy]phenyI)-N'-(2-nitrophenyl)urea (42 mg) was dissolved in N.N-dimethyHbrma- 
10 mide/ethyl acetate (1 2 ml/6 mf). 20% palladium hydroxide-cartxm (70 mg) was added, and the admixture was stirred at 
room temperature under hydrogen for 3 hours. The reaction mixture was filtered using Celite, after which the filtrate was 
washed with brine and then dried with anliydrous sodium sulfate. The solvent was removed by reduced-pressure distil- 
lation to obtain 39 mg of the title compound (yield: 1 00%). 

75 ^H-NMR (DMSO-dg. SOOMHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H). 4. 77 (bre. 2H). 6. 44 (d, J«5. 5Hz. 1H). 6. 58 (m. 1H), 

6. 75 (m. 1 H). a 85 (m. 1 H). 7. 1 8 (d. J=8. 5Hz, 2H). 7. 34 (m. 1 H), 7. 38 (s. 1 H). 7. 52 (s. 1 H). 7. 58 (d. J==9. 2Hz. 
2H), 8. 29 (s. 1H). 8. 46 (d. J=4. 9H2. 1H). 8. 92 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M**^) 

20 Example 99 

N"(4-[( 6 , 7-Dimethoxy-4~quinolyl )oxy] phenyl ) -N ' - ( 3 - 
nitrophenyl )urea [170] 

25 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (6 ml) with heat, 3-nitrophenyl iso- 
cyanate (384 mg) was added, and the admixture was refluxed with heat for 40 minutes. The resulting residue was puri- 
30 fied by column chromatograpliy on silica gel eiuting with chloroform/acetone (10/1) to obtain 44 mg of the title 
compound (yield: 34%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 99 (s. 3H). 4. 04 (s, 3H), 6. 43 (d. J=4. 9Hz. 1H). 7. 10 (d. J=9. 2Hz. 2H). 7. 38 
(m. 2H). 7. 47 (d. J=8. GHz. 2H). 7. 57 (s. 1H). 7. 81 (m, 2H). 8. 19 (s. 1H). 8. 31 (s, 1H), 8. 46 (d. J-4. 9Hz. 1H), 8. 
35 59(S, 1H) 

Mass spectrometry data (FD-MS. m/z) : 460 (M*^) 

Example 100 

^ N"{4- [ ( 6 , 7-Dimet:hoxy-4-quinolyl )oxy ] phenyl } ' -octylurea 

[1713 

45 

6J*Dtmethoxy-4-(4-aminophenoxy)G|uinoline (51 mg) was dissolved in toluene (5 ml) with heat octyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 2 hours. The resulting residue was purified by column 
chromatography on silica gel eiuting with chloroform/acetone (10/1) to obtain 32 mg of the title compound (yield: 41%). 

so ^H-NMR (CDCI3, 500MHz) : 6 0. 87 (m, 3H). 1. 26-^1. 30 (m, 10H). 1. 53 (m. 2H), 3. 27 (m. 2H), 4. 03 (s, 3H), 4. 03 

(6. 3H), 5. 04 (m, 1H). 6. 44 (d, J=5. 5Hz. 1H). 6. 97 (s. 1H), 7. 10 (d. J=8. 6Hz, 2H). 7. 41 (s. 1H), 7. 42 (d. J-8. 
6Hz, 2H), 7. 55 (s, 1 H), 8. 46 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 451 (M*^) 
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Example 101 

N-(3-Aininophenyl)-N' "(4-[(6^7-diinet:hoxy-4- 
quinolyl )oxy] phenyl) urea [172] 



N-{4-[(6 J-Dimethoxy-4K?uinolyl)oxy]phenyI}-N'-(3-nitrophenyl)urea (28 mg) was dissolved in N.N-dimethyWbrma- 
10 mide/ethyl acetate (5 ml/2.5 ml). 20% palladium hydroxide-carbon (97 mg) was added, and the admixture was stirred 
at room terrperature under hydrogen for 3 hours. The reaction mixture was filtered using Cellte, the filtrate was washed 
with brine and then dried with anhydrous sodium sulfate. The solvent was then removed by reduced-pressure distillation 
to obtain 13 mg of the title compound (yield: 51%). 

IS ^H-NMR (CDCI3. 5OOMH2) : 6 4. 02 (s, 3H), 4. 03 (s. 3H). 6. 41 (m. 1 H), 6. 41 (d, J-5. 5Hz. 1 H). 6. 61 (m. 1 H). 6. 
90 (S. 1 H). 7. 05 (m. 1 H). 7. 09 (d, J=8. 5H2, 2H), 7. 40 (s. 1 H). 7. 43 (m. 1 H), 7. 47 (d, J=8. 5Hz. 2H). 7. 55 (s. 1 H). 
8. 03 (s. 1H), 8. 44 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M*) 

20 Example 102 

N-Allyl-N' -{4- [ ( 6^ 7-dlmethoxy- 4 -quinolyl )oxy] phenyl) urea 

[173] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in N.N-dimethylformamide (5 ml), allyl isocy- 
anate (0.2 ml) was added, and the admixture was stirred at 80 °C for 15 hours with heat. Water was added to the reac- 
30 tion mixture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was washed with brine and 
then dried with anhydrous sodium sulfate. The solvent was removed by reduced -pressure distillation and the resulting 
residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 61 mg of 
the title compound (yield: 96%). 

35 ^H-NMR (CDCI3. 500MHz) : 6 3. 90 (m. 2H). 4. 03 (s. 3H). 4. 03 (s, 3H). 5. 12 (d. J=10. 4Hz. 1H). 5. 23 (d. J=17. 

7Hz. 1 H). 5. 62 (s. 1 H). 5. 88 (m. 1 H), 6. 41 (d, J=4. 9Hz. 1 H). 7. 08 (d. J=:8, 5, 2H). 7. 39 (S. 1 H). 7. 44 (d, J«8. 5Hz. 
2H). 7. 54 (s. 1H), 7. 75 (S. 1H). 8. 44 (d. J=:5, 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 379 (M*) 

40 Example 103 

N-{4- [ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl} -N * -( 1-naph- 
thyPurea [174] 

45 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, 1-naphthyl isocy- 
anate (0.2 ml) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was purified 
50 by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title compound 
(yield: 52%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 95 (s. 3H), 3. 95 (s, 3H), 6. 45 (d. J=5. 5Hz. 1H). 7. 21 (d. J=9. 2Hz, 2H). 7. 38 
(s. 1H), 7. 48-7, 65 (m. 7H). 7. 92^-8. 15 (m, 3H). 8. 46 (d, J=4. 9Hz. 1H), 8. 80 (s. 1H). 9. 20 (s. 1H) 
55 Mass spectrometry data (FD-MS. m/z) : 465 (M*^) 
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Example 104 

N-(2-Biphenyl)-N'-{4-[( 6,7"dimet:hoxy-4- 
quinolyl )oxy] phenyl }urea [175] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinorme (52 mg) was dissolved in toluene (5 mi) witti heat. 2-biphenyl isocy- 
10 anate (0.2 mO was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified 
by column chromatography on silica gei eluting with chloroform/acrtone (10/1) to obtain 56 mg of the title compound 
(yield: 64%). 

••H-NIS/IR (COaa, 500MH2) : 6 3. 97 (s. 3H). 4. 04 (s, 3H). 6. 35 (d. J-5. 5Hz, 1 H). 6. 96 (s. 1 H), 7. 40 (d. J-9. 2Hz, 
IS 2H). 7. 14*7. 39 (m. 1 1H). 7. 54 (s. 1H). 7. 89 (brs. 1H). 8. 08 (d. J-8. 6Hz. 1H). 8. 33 (d. J-S. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 491 (M*) 

Example 105 

so N-(4-Ethylphenyl )-N' - (4-[ ( 6, 7-'dimethoxy-4- 

quinolyl )oxy] phenyl) urea [188] 



6 7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, 4-ethylphenyl iso- 
cyanate (0 2 ml) was added, and the admixture was refluxed with heat for 90 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 42 mg of the title compound 
(yi id: 56%). 

^H-NMR (COao. 500MHz) : 6 1. 18 (m. 3H), 2. 58 (m. 2H). 3. 99 (s. 3H). 4. 02 (s. 3H). 6. 39 (d. J=5. 5Hz. 1H). 7. 

07 (d. J=9. 2Hz, 2H). 7. 11 (d. J=7. 9H2. 2H). 7. 25 (d. J=8. 5Hz. 2H). 7. 40 (S. 1H). 7. 42 (d. J=8. 5Hz. 2H), 7. 55 
(s. 1H). 7. 60 (8. 1H). 7. 81 (s. 1H). 8. 43 (d, J-4. 9Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 443 (M*) 

Example 106 

N-Benzoyl-N' ■{4- [ ( 6 , 7-dimet:hoxy-4-quinolyl )oxy3 phenyl} urea 
[189] 



6 7-Dimethoxy-4-(4^minophenoxy)quinoline (52 mg) was dissolved In toluene (5 ml) with heat, benzoyl isocyanate 
(0 2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 1 1 mg of the title compound (yield: 
15%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 06 (s. 3H). 4. 07 (s. 3H). 6. 49 (d. J^. 9Hz. 1H). 7. 20 (d. J-9. 2Hz. 2H). 7. 43 (s. 
1 H). 7. 54 (m. 2H). 7. 58 (s. 1 H). 7. 65 (m, 1 H). 7. 71 (d. J^. 2Hz. 2H). 8. 04 (d. J.7. 9Hz. 2H). 8. 50 (d, J.5. 5Hz. 
1H), 9.53(s. 1H). 11.04(s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 443 (M+) 
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Example 107 

N-Ethoxycarbonyl-N' -(4 - [ ( 6. 7-D±met:hoxy-4 
quinolyl )oxy] phenyl} urea [190] 



6.7-Dlmethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. ethQxycaitX)nyl iso- 
70 cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chtorofornn/acetone (10/1) to obtain 20 nng of the title compound 
(yield: 28%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 37 (t, J=7. 3H2, 3H), 4. 10 (s, 3H). 4. 17 (s. 3H), 4. 31 (q. J=7. 3H2. 2H). 6. 70 (d. 
IS J=6. IH2. 1 H), 7. 20 (d. J=8. 6H2. 2H). 7. 64 (s, 1H). 7. 72 (d, J=9. 2Hz. 2H). 8. 12 (s. 1H). 8. 50 (d, J=6. 7Hz, 1H), 
10.08(s, Ihl) 

Mass spectrometry data (FD-MS, m/z) : 41 1 (M*^) 
Example 108 

20 

N~ { 4 - C ( 6 , 7 -Dime thoxy- 4 -quinolyl )oxy] phenyl} ' - ( 2- 
methylphenyl )urea [ 56] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 2-methyiphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica get eluting with chlorofbrnVacetone (10/1) to obtain 61 mg of the titie com- 
30 pound (yield: 82%). 

^H-NMR (CDCI3. 5OOMH2) : 6 2. 20 (s. 3H). 4. 00 (s. 3H). 4. 03 (s. 3H). 4. 31 (q. J^7. 3H2, 2H). 6. 40 (d. J=5. 5H2. 
1 H). 7. 05-^7. 20 (m. 6H), 7. 39 (s, 1 H). 7. 42 (d. J=8. 5H2. 2H), 7. 55 (s. 1 H). 7. 60 (d. J=7. 9H2, 2H). 7. 80 (s. 1 H). 
8. 45(d, J=5. 5H2, 1H) 
35 Mass spectrometry data (FD-MS. m/z) : 429 (M*) 

Example 109 

^ ( 4 - [ ( 6 , 7 -Dimethoxy- 4- quinolyl ) oxy] phenyl ) -N ' - ( 3 - 

met:hyl phenyl ) urea [55] 



45 6.7-Dimethoxy-4-(4-amlnophenoxy)quinoline (51 mg) was dissolved in toluene (5 witii heat. 3-mettiylphenyl 
isocyanate (0.2 ml) was added, and tiie admixture was refluxed with heat for 15 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting witii chloroform/acetone (10/1) to obtain 41 mg of tiie titie com- 
pound (yield: 56%). 

50 ^H-NMR (CDCI3. 500MHz) : 6 2. 32 (s. 3H). 4. 02 (s. 3H), 4. 04 (s. 3H). 6. 43 (d. J=5. 5H2, 1H). 6. 93 (d. J=7. 3H2. 
1H). 7. 10'-7. 22 (m. 6H), 7. 41 (s. 1H). 7. 44-7. 47 (m. 3H), 7. 56 (s. 1H), 8. 46 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 429 (M**^) 
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Example 110 

Nr(2-Fluorophenyl)-N'-(4-[(6,7-dlmethoxy-4- 
qulnolyl )oxy] phenyl) urea [60] 

6 7-DimethQ)cy-4-(4^minopheno)cy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 2-fluorophenyl teo- 
cvanate (0 2 ml) was added, and the admixture was refluxed with heat for 15 minutes. TTie resulting rescue was purified 
g^urin SSg^ on silica gel eluting with ohiorofbrmtecetone (10/1) to obtain 54 mg of the title compound 
(yield: 73%). 

1H-NMR (CDCI3. 500MH2) : 5 4. 01 (S. 3H). 4. 04 (s. 3H. 6. 44 (d. J=5. 5Hz. 1H), 6. J- <H (m 2H) 7jo-7 12 
(m. 3H). 7. 42 (S 1 H). 7. 49 (d. J=9. 2Hz. 2H). 7. 57 (s. 1 H). 7. 73 (S. 1 H). 8. 1 7 (m. 1 H). 8. 35 (6. 1 H). 8. 48 (d. J=5. 
5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 433 (M*) 
Example 111 

N-f 4-C ( 6, 7-Dimethoxy-4-qulnolyl ) oxy] pheny l > -N ' -propylurea 
[194] 



6 7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in N.N-dimethyHormamide (3 mO. propyl ko- 
cyanate (0.2 mi) was added, and the admixture was stirred at 80 -C for 24 hours. V«ater was added ^ the reart^n m«c- 
tur . the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed *^bnneand dr^ 
with anhydrous sodium sulfate. The solvent was removed by reduced^essure distillaton and *e resulbng rescue was 
purified by column chromatography on silica gel eluting with chlorofomtVaoetone (10/1) to obtain 59 mg of the title com- 
pound (yield: 84%). 

iH-NMR (CDCI3. 500MH2) : 6 0. 93 (m. 3H). 1. 55 (m, 2H). 3. 24 (m. 2H). 4. 02 (S. 3H) 4. 02 (s 3H) 5. 47 (t J=5^ 
5Hz TS. 6. 41 (d. J-4. 9H2. 1H). 7. 08 (d. J=8. 5Hz. 2H). 7. 39 (S. 1H). 7. 43 (d. J=9. 2Hz. 2H). 7. 55 (s. 1H). 7. 60 
(brs. 1 H). 8. 44 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. mfe) : 381 (M*) 

Example 112 

N- {4 - [ ( 6 , 7-Dimet:hoxy-4-quinolyl)oxy] phenyl }-N ' - ( 4- 
phenylcarbonylphenyl)urea [195] 



6.7-Dlmethoxy-4-(4-aminophenoxy)quinoline (54 mg) was suspended in toluene (5 ml), tnphosgene f"9) 
added, and the admixture was refluxed with heat tor 20 minutes. 4-/Vminobenzophenone (85 mg) was.^*" the 
reaction mixture, and the admixture was refluxed tor 1 hour with heat. After the addition of ^^"^^'"^J^J?^ 
ca*onate. the reaction mixture was extracted 2 times with ethyl acetate, andjhe organic layer thenwashe^^^ 
brine and dried with anhydrous sodium sulfate. The solvent was removed by -[^duced-pre^ure 
resuHing residue was purKied by column chromatography on silica gel eluting with chloroformtocetone (10/1) to obtain 
19 mg of the title compound (yield: 21%). 

1H-NMR (CDCI3. 500MHz) : 8 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 44 (d. J^. 9Hz. 1H). 7. 12 (d. J=9. 2Hz. 2H). 7. 41 (s. 
1H). 7. 46-7. 80 (m. 12H). 8. 14 (S. 1H). 8. 30 (s. 1H). 8. 47 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 519 (M*) 
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Example 113 

N~Hexyl-N ' -{4- [ ( 6 , 7-dimet:hoxy~4-quinolyl )oxy3 phenyl ) urea 
[1963 



6,7-Dimethoxy-4-(4-aminophenoxy)qulnoline (52 mg) was dissolved in N.N-dimelhylformamide (3 ml), hexyl isocy- 
10 anate (0.2 ml) was added, and the admixture was stirred at 60 •C for 1 5 hours. After the addition of water, the reaction 
mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhy- 
drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 63 mg of the title compound 
(yield: 84%). 

75 

^H-NMR (CDCI3. 500MHz) : 6 0, 85 (m. 3H). 1. 25-1. 47 (m. 6H), 1. 50 (m. 2H), 3. 26 (q, d=6. 7Hz. 2H). 4. 02 (s, 
3H). 4. 02 (s. 3H). 5. 68 (brs, 1 H). 6. 40 (d, J=5. 5Hz. 1 H). 7. 07 (d, J-9. 2Hz. 2H). 7. 39 (s. 1 H), 7. 44 (d. J=9. 2Hz, 
2H). 7. 55 (S. 1H), 7. 94 (s. 1H). 8. 43 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 423 (M*) 

20 

Example 114 

N-( 5-Indanyl )-N' - {4-[(6,7"d±inethoxy"4- 
26 quinolyl )oxy] phenyl} urea [197] 



6,7-Dimethoxy-4-(4-annjnophenoxy)quinoline (51 mg) was suspended in toluene (5 ml), triphosgene (54 mg) was 
30 added, and the admixture was refluxed with heat for 12 minutes. 4-Aminoindan (36 mg) was added, and the admixture 
was refluxed with heat for 36 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture 
was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was purified by col- 
umn chromatography on silica gel etuting with chlorolbmVacetone (10/1) to obtain 13 mg of the title compound (yield: 

36 16%). 

^H-NMR (CDCI3. 500MHz) : 8 2. 04 (m. 2H). 2. 82-2. 86 (m. 4H). 4. 01 (s. 3H), 4. 03 (s, 3H). 6. 40 (d. J»5. 5Hz, 
1 H), 7. 03 (m. 1 H). 7. 08 (d. J-8. 5Hz. 2H). 7. 13 (m. 1 H). 7. 32 (s. 1H), 7, 40-7. 57 (m. 6H). 8. 44 (d. J-4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 455 (M*^) 

40 

Example 115 

( 3 , 4-Dimet:hoxyphenyl )-N'-(4-[(6, 7-dlmethoxy-4- 
45 quinolyl )oxy] phenyl }urea [198] 



3.4-Dimethoxyaniline (42 mg) was dissolved in toluene (5 ml), triphosgene (24 mg) was added, and the admixture 
50 was refluxed with heat for 22 minutes. 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) (52 mg) was added, and 
the admixture was refluxed with heat for 18 minutes. After the addHion of aqueous sodium hydrogen carbonate, the 
reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting with chlorofbrm/aoetone (1 0/1 ) to obtain 1 5 mg of the title com- 
55 pound (yield: 18%). 

^H-NMR (COas, 500MHz) : 6 3. 84 (s. 3H). 3. 85 (s. 3H). 4. 01 (s. 3H), 4. 04 (s. 3H). 6. 43 (d. J«4. 9Hz. 1H). 6. 
75^. 80 (m, 2H), 7. 10 (d, J«9. 2Hz. 2H), 7. 16 (s, 1H), 7. 38 (s. 1H). 7. 41 (s. 1H), 7. 45 (d. J«8. 5Hz. 2H). 7. 56 
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(s, 1 H). 7. 59 (s. 1 H). 8. 46 (d, J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 475 {hA*) 

Example 116 

N-(3, 4-Ethylenedioxyphenyl ) -N ' "{4- [ ( 6 ^ 7"dime1:hoxy-4- 
qulnolyl )oxy] phenyl} urea [199] 



3.4-EthylenediQxyaniline (80 mg) was dissolved in toluene (5 ml), triethylamine (0.5 ml) and then triphosgene (50 
mg) were added, and the admixture was ref luxed with heat for 1 hour. 8,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 
mg) was added, and the admixture was ref luxed with heat for 100 minutes. After the addition of aqueous sodium hydro- 
gen cartx)nate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with brine and dried with anhydrous sodium sulfate. The solvent was renrwved by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
62 mg of the title compound (yield: 74%). 

^H-NMR (DMSO-dg. 500MHz) : 8 3. 94 (s, 3H), 3. 94 (s, 3H), 4. 19-4. 21 (m. 4H). 6. 43 (d, J=4. 9Hz. 1 H). 6. 74-6. 
78 (m, 2H), 7. 09 (S. 1H). 7. 17 (d, J=9. 2Hz, 2H), 7, 37 (s, 1H). 7. 51 (s, 1H). 7. 56 (d, J=8. 5Hz. 2H). 8. 45 (d. J=4. 
9Hz, 1 H). 8. 47 (s, 1 H). 8. 69 (s, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 473 (M*^) 

Example 117 

N-Methyl-N- ( 4- [ ( 6 , 7 - dime thoxy- 4 -qulnolyl )oxy ] phenyl) -N ' - ( 4- 
methoxyphenyl )urea [200] 



Formic add (0.13 ml) was added to acetic anhydride (0.27 ml), and the admixture was stirred at 60 ^'C for 2 hours. 
A solution of 6,7-Dimethoocy-4-(4-aminophenaxy)quinoline (303 mg) In tetrahydrofuran (8 ml) was added to the reaction 
mixture, and the admixture was stirred at room temperature for 45 minutes. After the addition of aqueous sodium hydro- 
gen cartDonate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with brine and dried wnth anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to okTtain 
327 mg of 6,7-dimethoxy-4-(4-formylaminophenoxy)quinoline. 

6,7-Dimethoxy-4-(4-formylaminophenoxy)quinoline (317 mg) thus obtained was dissolved in tetrahydrofuran (9 ml), 
lithium aluminum hydride (1 81 mg) was added, and the admixture was stirred at room temperature for 2 hours. After the 
addition of aqueous ammonium chloride, the reaction ntixture was extracted 2 times with ethyl acetate, and the organic 
layer was then washed with brine and dried with anhydrous sodium suHate. The solvent was removed by reduced-pres- 
sure distillation and the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/acetone (1 0/1 ) to obtain 239 mg of 6.7-dimethoxy-4-(4-methylamlnophenoxy)quinoline. 

6,7-Dimethoxy-4-(4-methylaminophenoxy)quinoline (49 mg) thus obtained was dissolved in toluene (5 mO with 
heat. 4-methoxyphenyl isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 12 hours. The 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
47 mg of the title compound (yield: 51%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 38 (s. 3H). 3. 77 (s. 3H). 4. 05 (s. 3H). 4. 06 (s, 3H), 6. 14 (brs, 1H). 6. 59 (d. J=5. 
5Hz. 1 H), 6. 82 (d. J=9. 2Hz, 2H), 7. 21 (d. J=:9, 2Hz. 2H), 7. 29 (d. J=9. 2Hz, 2H), 7. 44 (d. J=8. 6Hz. 2H), 7. 45 (s. 
1 H). 7. 52 (s. 1 H). 8. 55 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 459 (M*) 
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Example 118 

N-Methyl-N-phenyl-N' - {4-[(6,7-dimet:hoxy-4- 
quinolyl )oxy3 phenyl }urea [201] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (72 mg) was suspended in toluene (7 ml), triphosgene (52 mg) was 
10 added, and the admixture was refluxed with heat for 3 hours. N-Methy!aniline (0.05 mQ was added to the reaction mix- 
ture, and the admixture was refluxed for 1 hour with heat. After the addition of aqueous sodium hydrogen cartx)nate. 
the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 48 mg of the 
IS title compound (yield: 46%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 37 (s. 3H). 4. 04 (s. 3H), 4. 04 (s. 3H), 6. 32 (brs. 1H). 6. 41 (d, J-4. 9Hz. 1H). 7. 
07 (d, J=9. 2H2, 2H). 7. 37-7. 53 (m, 8H). 7. 54 (s. 1H). 8. 45 (d, J»5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 429 (M*) 

20 

Example 119 

N-Methyl-N-CA-methoxyphenyl ) - N ' -methyl-N' -{4- [ ( 6 , 7- 
25 diniethoxy-4-quinolyl )oxy]phenyl)urea [202] 



N-(4-MethoxyphenyO-N'-{4-[(6.7-dimethoxy-4-c|uinolyOoxy]phenyl}urea (99 mg) was dissolved in N.N-dimethyHor- 
30 mamide (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes, 
methyl iodide (0.03 mQ was added, and the admixture was stirred at the same temperature for 1 hour. After the addition 
of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer 
was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure 
distillation and the resulting residue was purified by column chromatography on silica gel eluting with chlorotorm/ace- 
35 tone (10/1) to obtain 91 mg of the title compound (yield: 87%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 23 (s. 3H). 3. 24 (s. 3H). 3. 75 (s. 3H), 4. 05 (s. 3H). 4. 06 (s. 3H). 6. 27 (d. J.5. 
5Hz. 1 H). 6. 69 (d. J-8. 5Hz. 2H). 6. 81 (d. J-9. 2Hz. 2H). 6. 89 (d. J-9. 2Hz. 2H). 6, 91 (d. J-9. 2Hz, 2H). 7. 42 (s. 
1H). 7. 51 (S. 1H), 8. 53 (d. J=4. 9Hz. 1H) 
40 Mass spectrometry data (FD-MS. m/z) : 473 (M^) 

Example 120 (Reference Exarrple) 

3.4-Dichlorooh6nvl 4-methoxvp henvt ketone 

45 

To commercially available nitromethane (10 mQ were added commercially available anisole (1 .081 g). commerdaily 
available 3,4-dichlorobenzoyl chloride (2.095 g) and commercially available ytterbtum(lll) trifluoromethanesulfonate 
(620 mg), and the admixture was stirred at 60 ""C for 8 hours. The reaction mixture was partitioned between water and 
chlorofomi, and the chloroform layer was then dried with anhydrous magnesium sulfate. After renxiving the solvent by 
so reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 270 mg of the title compound (yield: 10%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 90 (s. 3H). 6. 98 (d. J=9, 2Hz, 2H). 7. 56 (s. 1 H). 7. 58 (d. J«1 . 8Hz. 1 H). 7. 79 (d. 
J=9. 2Hz. 2H). 7. 84 (d. J=1. 8Hz. 1H) 
55 Mass spectrometry data (FD-MS. m/z) : 280 (M"). 282 (M^+Z) 
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Example 121 (Reference Example) 
3.4-DichloroDhenvl 4'hvdroxyphenvl ketone 

5 3.4-Dichlorophenyl 4-methoxyphenyl ketone (235 mg) obtained in Example 120 was dissolved in dichloromethane 

(2 ml), a solution of 1.0 M boron tribromide In dichloromethane (7 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature for two days. The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chlorofomr) layer was dried with anhydrous magnesium sulfate. After renKSving the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 

10 ing with hexane/ethyl acetate to obtain 1 73 mg of the title compound (yield: 77%). 

^H-NMR (DMSO-de. 500MHz) : 6 6. 91 (d, J=8. 5Hz. 2H). 7. 62 (dd. J=1. 8, 8. 6Hz. 1H). 7. 68 (d, 0=8. 5Hz, 2H), 7. 
80 (d, J=7. 9Hz, 1 H), 7. 85 (d. J=1 . 8Hz. 1 H). 10. 55 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 266 (M*)^ 268 (M++2) 

15 

Example 122 

M.rf6.7-Dimethoxv-4Hau inoMtoxvlDhenvtU3.4-dlchlQroDhenvnmethanone fl 771 

20 Under argon, 3,4-dichlorophenyl 4-hydroxyphenyl ketone (154 mg) obtained in Example 121 and 4-dimethylami- 
nopyridine (77 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4- 
Chtoro-6.7-dimethoxyquinoline (129 mg) was added, and the admixture was refluxed with heat for 21 hours. The reac- 
tion mixture was partitioned between saturated aqueous sodium tx^rogen cartx>nate and chloroform, the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 

25 resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 81 
mg of the title compound (yield: 31%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 68 (d, J=5. 5Hz. IN). 7. 28 (d, J=8. 5Hz, 2H), 7. 46 (s. 
1 H). 7. 47 (s. 1 H). 7. 60 (d. J=8. 5Hz. 1 H), 7. 66 (dd. J=rl . 8. 8. 6Hz. 1 H), 7. 90 (d. J=9. 2Hz, 2H). 7. 91 (d. J=1 . 8Hz. 
30 1 H). 8. 60 (d, J=4. 9Hz. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 453 (M*), 455 (M*+2) 

Example 123 (Reference Example) 

35 4-(4-HvdrQxybenzovl)benzonitrile 

4-Tri-n-butyltin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-cyanoben- 
zoyl chloride (497 mg) were dissolved in cNoroform (5 ml), commercially available bis(triphenylphosphine)paHadium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat for 1 1 hours. The reaction mixture was partitioned 

40 in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfite. After removing the solvent by reduced-pressure distillation, the resulting residue (859 mg) was dissolved in tet- 
rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was 
refluxed with heat for 4 hours. The reaction mixture was partitioned between brine and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 

45 resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate to obtain 250 mg of the 
titte compound (yield: 37%). 

1 H-NMR (DMSO-dg. 500MHz) : 6 6. 91 (d. J=9. 2Hz, 2H). 7. 67 (d, J=8. 5Hz. 2H). 7. 80 (d. J«7. 9Hz. 2H). 8. 01 (d. 
J»8. 6Hz. 2H), 10.57 (S. IN) 
so Mass spectrometry data (FD-MS. m/z) : 223 (M**^) 

Example 124 

4-f44f6.7.DimefthQxv.4-Quinolvnoxvlbenzovltoenzonitriie fl 781 

55 

Under argon, 4-(4-hydroxybenzoyObenzonitrile (230 mg) obtained in Example 123 and 4-dimethylaminopyridine 
(138 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6.7- 
dimethoxyquinoline (230 mg) was added, and th admixture was refluxed with heat for 20 hours. The reaction mixture 
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was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyi acetate and then by thin layer chroma- 
tography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 199 mg of the title compound (yield: 47%). 

5 

^H-NMR (CDCI3, 500MHz) : 6 4. 03 (s, 3H), 4. 06 (s. 3H). 6. 68 (d, J-5. 5Hz. 1H), 7, 29 (d. J»8, 5Hz. 2H). 7. 45 (s. 
1 H). 7. 46 (s. 1 H). 7. 82 (d. J»7. 9Hz. 2H), 7. 90 (d. J«8. 6Hz, 2H). 7. 91 (d» J«8. 5Hz. 2H). 8. 60 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 410 (M^) 

10 Example 125 (Reference Example) 

4-MethQxvDhenvl 2-methytphenvl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g). commercially 
IS available 2'methylbenzoyl chloride (1.546 g) and commercially available ytterbium(lll) trifluoromethanesulfonate (620 
mg), and the admixture was stirred at 60 ''C for 7 hours. The reaction mixture was treated in the same manner as 
described in Example 120 to obtain 1.679 g of the title compound (yield: 74%). 

Mass spectrometry data (FD-MS, m/z) : 226 (M^) 

20 

Exannple 126 (Reference Example) 

4-HvdrQxvphenvl 2-methvlDhenvl ketone 

25 4-Methoxyphenyl 2-methylphenyl ketone (1.660 g) obtained in Example 125 was dissolved in chloroform (10 ml), a 
solution of 1.0 M boron tra3romide in dichloromethane (29 ml) was added while cooled in ice, and the admixture was 
stirred at room temperature overnight. A solution of 1.0 M boron tribromide in dichloromethane (15 ml) was further 
added, and the admixture was stirred at room temperature for 2 days. The reaction mixture was then treated in the 
same manner as described in Example 121 to obtain 1.501 g of the title oonnpound (yield: 96%). 

30 

^H-NMR (CDCI3. 500MHz) : 6 2. 30 (s. 3H), 6. 87 (d. J=8. 5Hz. 2H), 7. 22-7. 29 (m. 3H). 7. 37 (td. J=1. 2. 7. 3Hz, 

1H), 7. 73 (d. J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS, m/z) : 212 (M*^) 

35 Example 127 

{4- f f6.7-DimgthQxv-4K iuinolvl^QxvlDhenvtU2-methvlDhenvnmethanone fl 801 

Under argon. 4-hydroxyphenyl 2-methylphenyl ketone (1 .334 g) obtained in Exanrple 126 and 4-dime*hy1aminopy- 
40 ridine (845 mg) were added to xylene (15 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro- 
6,7-drmethoxyquinoline (1 .406 g) was added, and the admixture was ref luxed with heat for 23 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cailDonate and chloroform, and the chloroform layer 
was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/ethyt acetate and then with chloro- 
45 form, followed by thin layer chromatography on silica gel eluting with hexane/acetone (2/1), to obtain 1 .258 g of the title 
compound (yield: 50%). 

^H-NMR (CDCI3, 500MHz) : 6 2. 37 (s. 3H). 4. 02 (s. 3H). 4. 06 (s, 3H), 6. 65 (d. J=4. 9Hz. 1H), 7. 23 (d, J«8. 6Hz. 
2H). 7. 25-^7. 35 (m. 3H), 7. 39-7. 42 (m. 1H), 7. 45 (S, 1H). 7. 46 (s. 1H), 7. 91 (d. J«8. 5Hz, 2H). 8. 57 (d. J=5. 
so 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 399 (M^) 

Example 128 

55 {3-f(6.7-Dimethoxv-4K3uin olvi^oxvlDhenvlk)henvlmethanone ri811 

A mixture of 4-chloro-6,7-dimetiioxyquinorme (112 mg) and commercially available 3-hydrQxybenzophenone (297 
mg) was stirred at 170 ''C for 10 minutes, the reaction mixtur was th n purified by thin layer chromatography on silica 
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gel eluting with hexane/acetone (2/1) to obtain 126 mg of the title compound (yield: 65%). 

^ H-NMR (CDCI3. 90Mz) : 6 4. 04 (s. 3H). 4. 05 (s. 3H), 6. 53 (d. J=5. 3H2. 1 H), 7. 34-7. 88 (m, 1 1 H). 8. 53 (d. J=:5. 
3H2. 1H) 

Mass spectrometry data (FD-iy^S, m/z) : 385 (M*) 

Example 129 (Reference Example) 

2-Furovl 4-hvdrQxvDhenvl ketone 

4-Tri-n-kxityltin-1-methoxymethylphenol (1 .282 g) obtained in Example 22 and commercially available 2-furoyl chlo- 
ride (392 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)pa!ladium{ll) chloride 
(8 nng) was added, and the admixture was refluxed for 1 1 hours. The reaction mixture was partitioned in the same n^n- 
ner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue (662 mg) was dissolved in tetrahydrofuran 
(2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was relluxed for 3 hours 
with heat. The reaction mixture was treated in the same manner as described in Example 123 to obtain 218 mg of the 
title compound (yield: 39%). 

H-NMR (DMSO-de, SOOMHz) : 6 6. 76 (dd. J=1 .2,3.1 Hz, 1 H), 6. 91 (d. J=8. 5Hz, 2H), 7. 33 (d, J=3. 1 Hz. 1 H), 7. 
87 (d, J=8. 5Hz. 2H). 8. 06 (d, J=1. 2Hz. 1H). 10. 39 (s. 1H) 
Mass spectrometry data (FD-M8. m/z) : 188 (M*^) 

Exanple 130 

2-Furovl-{4-[(6.7-dimethoxy-4-quinolvl)oxvlDhenvllmethanone f 1 821 

Under argon. 2-furoyl 4-hydroxyphenyl ketone (205 mg) obtained in Example 129 and 4-dimethylaminopyridine 
(146 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6,7- 
dimethoxyquinoline (244 mg) was added, and the admixture was then refluxed with heat for 20 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen carbonate and chlorofbmi, arxj the chloroform layer 
was dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform, fol- 
lowed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1), to obtain 192 mg of the title 
compourxl (yield: 47%). 

H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4, 07 (s. 3H), 6. 63 (dd, J=1. 8. 3. 7Hz. 1H). 6. 65 (d, J»5. 5Hz. 1H). 7. 
28 (d. J=8. 5H2, 2H). 7. 32 (d. J=3. 7Hz, 1 H). 7. 47 (s. 1 H), 7. 48 (s. 1 H), 7. 73 (d. J»1 . 8Hz. 1 H), 8. 14 (d. J«9. 2Hz, 
2H), 8. 58 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 375 (M***) 

Exanrple 131 (Reference Example) 

4-MethoxyDhenvl 3-methylphenvl ketone 

To commercially available nitromethane (5 ml) were added commercially available anisole (541 mg), commercially 
available 3-methylt)enzoyl chlorkJe (773 mg) and commercially available scandium(lll) trrfluoromethanesulfonate (49 
mg). and the admixture was stin-ed at 60 *'C overnight The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ace- 
tone to obtain 635 mg of the title compound (yield: 56%). 

Mass spectrometry data (FD-MS. m/z) : 226 (M+) 
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Example 132 (Reference Example) 

4-HydroxvDhenvi S-methylphenvl ketone 

5 4-Methoxyphenyl 3-methylphenyl ketone (603 mg) obtained in Example 131 was dissolved In dichloromethane (3 

ml), a 1.0 M boron tribromide-dichloromethane solution (1 1 ml) was added while cooled in Ice. and the admixture was 
stirred at room temperature for 22 hours, after which the reaction mixture was treated in the same manner as described 
in Example 121 to obtain 316 mg of the title compound (yield: 56%). 

10 ^H-NMR (DMSO-de. 500MHz) : 6 2. 38 (s, 3H). 6. 89 (d, J«8. 6Hz, 2H), 7. Zl-^l, 47 (m. 4H). 7. 65 (d. J-8. 6Hz. 
2H). 10, 42 (s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 212 (M*) 
Example 133 

IS 

{4-[(6 7-DimethQxy-4^uinQiyl)QxylphenyiK3-methvlDhenvnmethanone [1831 

Under argon, 4-hydrDxyphenyl 3-methylphenyl ketone (307 mg) obtained in Example 132 and 4-dimethylaminopy' 
ridine (194 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-ChlorO' 
20 6.7-dimethoxyquinoline (324 mg) was added, and the admixture was then refluxed with heat for 23 hours. The reaction 
mixture was treated in the same manner as described in Example 122 to obtain 262 mg of the title compound (yield: 
45%). 

^H-NMR (CDCI3, 500MHz) : 6 2. 44 (s, 3H). 4. 03 (s, 3H), 4. 06 (s, 3H). 6. 66 (d. J=4, 9Hz, 1 H). 7. 27 (d. J=8. 6Hz, 
25 2H). 7. 38 (t J-7. 3Hz. 1H), 7. 41 (d. J=7. 3Hz. 1H). 7. 46 (s. 1H), 7. 49 (s. 1H), 7. 59 (d, J=7. 3Hz. IN), 7. 64 (s. 

IN), 7. 93 (d. J-8. 6Hz, 2H), 8. 57 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 399 (M**^) 

Example 134 (Reference Example) 

30 

4-HvdrQxvDhenvl4-nitrQPhenvl ketone 

4-Tri-n-butyltin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-nitroben- 
zoyl chlorkle (557 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylpho8phine)palladium(ll) 

35 chlorkJe (8 mg) was added, and tiie admixture was refluxed with heat for 23 hours. The reaction mixture was partitioned 
in the same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium 
suHate. After renrxjving tiie solvent by reduced-pressure distillation, the resulting residue (1 .047 g) was dissolved in tet- 
rahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admixture was 
refluxed wrth heat overnight The reaction mixture was treated in ttie same manner as described in Example 123 to 

40 obtain 398 mg of the title compound (yield: 55%). 

^H-NMR (DMSO-de, 500MHz) : 66. 92 (d. J-8. 6Hz. 2H). 7. 69 (d. J-8. 6Hz, 2H). 7. 89 (d, J-8. 5Hz. 2H), 8. 36 (d. 

J-8. 5Hz. 2H). 10. 62 (s, 1H) 

Mass spectrometry data (FD-MS. m/z) : 243 (M*) 

45 

Example 135 

f4- f(6.7-DimethQxy-4-QuinoM^oxv] phenvlU4-nitrQDhenvnmethanone Tl 841 

so Under argon. 4-hydroxypheny1 4-nitrophenyl ketone (370 mg) obtained in Example 134 and 4-dimethylaniinopyrkj- 
ine (204 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro-6.7- 
dimethoxyquinoline (340 mg) was added, and the mixture was tiien refluxed with heat for 23 hours. The reaction mixture 
was treated in tiie same manner as described in Example 130 to obtain 238 mg of tiie titie compound (yieM: 36%). 

ss ^H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 69 (d, J-4. 9Hz, 1H). 7. 29 (d. J«8. 5Hz. 2H). 7. 44 (s. 

IN), 7. 47 (s. 1H). 7. 93 (d. J=9. 2Hz, 2H). 7. 96 (d. J-8. 5Hz. 2H). 8. 37 (d. J-8. 5Hz. 2H). 8. 60 (d. J-5. 5Hz, IN) 
Mass spectrometry data (FD-MS. m/z) . 430 (M*^) 
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Example 136 (Reference Example) 

4-HydroxYphenvl 3.4-methvtenedioxyphenyl ketone 

5 4-Trl-n-butyltln-1-methoxymethylphenol (1 .282 g) obtained in Example 22 and commercially available piperonyloyi 

chloride (664 mg) were dissolved In chloroform (5 ml), commercially available bis(trrphenylphosphlne)palladium(ll) 
chloride (8 mg) was added, and the admixture was ref luxed with heat overnight. TTie reaction mixture was partitioned 
in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1.030 g) was dissolved in tet- 

10 rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric add (12 ml) were added, and the admixture was 
ref luxed with heat 10.5 hours. The reaction mixture was treated In the same manner as described In Example 123 to 
obtain 212 mg of the title compound (yield: 29%). 

^H-NMR (DMSO^jg. 500MHz) : 6 6. 15 (s. 2H), 6. 88 (d. J=8. 6Hz, 2H). 7. 04 (d. J=7. 9Hz, 1H). 7. 21 (d. J=1. 2Hz, 
IS 1H), 7. 24 (dd. J=1 . 8. 7. 9Hz. 1 H), 7. 62 (d, J=9. 2H2. 2H). 10. 34 (s, 1H) 

Mass spectrometry data (FD-MS. nVz) : 242 (M^) 

Example 137 

20 {4- [(6.7-Dimethoxv-4<iuinolv noxvlDhenvlK3.4-methvlenedioxvphenvnmethanQne Fl 851 

Under argon, 4«hydroxyphenyl 3,4-methylenedioxyphenyl ketone (202 mg) obtained in Example 136 and 4-dimeth- 
yiaminopyridine (112 mg) were added to xylene (2 ml), and the admixture was stirred at room temperature for 1 hour. 
4-Chloro-6.7-dimethaxyquinotine (187 mg) was added, and the admixture was ref luxed with heat for 20 hours. The 
25 reaction mixture was treated in the same manner as described in Example 1 24 to obtain 1 35 mg of the title compound 
(yield: 38%). 

^H-NMR (CDCI3. 5OOMH2) : 6 4. 04 (s, 3H). 4. 06 (s. 3H). 6. 09 (s, 2H). 6. 64 (d. J=4. 9Hz, 1H). 6. 89 (d. J=7. 9H2. 
1H). 7. 26 (d. J-8. 5Hz. 2H). 7. 38 (d, J=1. 8Hz, 1H). 7. 41 (dd. J=1. 8. 7. 9Hz. 1H). 7. 46 (s. 1H). 7. 49 (s. 1H). 7. 
30 88 (d. J=:8. SHz. 2H). 8. 57 (d. J=:4. 9Hz. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 429 (M"**) 

Example 138 (Reference Example) 

35 3-Trrfluoromethylphenyl 4-methoxyphenyl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g). commercially 
available 3-(trifluoromethyl)benzoyl chloride (2.086 g) and commercially available ytlerbium(lll) trifluoromethanesul- 
fonate (620 mg). and the admixture was stirred at 60 **C overnight. The reaction mixture was treated in the same man- 
40 ner as described In Example 120 to obtain 719 mg of the title compound (yiekl: 26%). 

"•H-NMR (CDCI3, 500MHz) : 6 3. 91 (s. 3H). 6. 99 (d. J»9. 2Hz, 2H). 7. 60-7. 64 (m. 1H). 7. 80-7. 83 (m. 1H), 7. 
82 (d. J=8. 5Hz. 2H). 7. 93-7. 94 (m. 1H), 8. 01 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M*) 

45 

Example 139 (Reference Example) 

3-TrifluoromethvlDhenvl 4-hvdroxvDhenvl ketone 

so 3-Trifluoromethylphenyl 4-methoxyphenyI ketone (657 mg) obtained in Example 138 was dissolved in N.N<limeth- 
ylformamlde (35 ml), sodium thiomethoxide (41 1 ml) was added, and the admixture was ref luxed with heat under argon 
for 7 hours. The reaction mixture was treated in the same manner as described in Example 33 to obtain 454 mg of the 
title compound (yield: 73%). 

55 ^ H-NMR (CDCI3. 500MHz) : 6 5. 85 (s. 1 H). 6. 94 (d. J=9. 2Hz. 2H). 7. 62 (t, J=7. 3Hz. 1 H). 7. 78 (d. J=9. 2Hz. 2H), 

7. 83 (d, J=:7. 3Hz. 1 H). 7. 93 (d. J=7. 3Hz, 1 H), 8. 01 (s. 1 H) 
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Exanrple 140 

(3-TrifluQfomethviphenvnf44f6.7KjimethoxV'4<juinolvpo w1phenvllm ri861 

5 Under argon. 3-trifluoromethytphenyl 4-hydroxypheny1 ketone (432 mg) obtained In Example 139 and 4-chloro-6.7- 

dimethoxyquinoline (363 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then 
refluxed at 1 60 tor 1 1 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen car- 
bonate and chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the sol- 
vent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with 

10 hexane/ethyl acetate and then by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to 
obtain 204 mg of the title compound (yield: 28%). 

■•H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 69 (d. J=4. 9H2. 1H), 7. 30 (d. J=9. 2Hz, 2H). 7. 47 (s. 
2H). 7. 66 (t. J-7. 9H2. 1H), 7. 87 (d. J«7. 9Hz. 1H). 7. 92 (d. J-9. 2H2. 2H). 8. 00 (d. J-7. 9Hz, 1H). 8. 08 (s, 1H). 
IS 8. 60 (d. J-4. 9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 453 (M^) 

Example 141 (Reference Example) 

20 4-CvciQhexvlcarbonvl-1 -methoxvbenzene 

To commercially available n'rtromethane (5 ml) were added commercially available anisole (0.5 ml), commercially 
available cyclohexanecarbonyl chloride (0.63 ml) and commercially available ytleibium(lll) trrfluoromethanesulfonate 
(288 mg), and the admixture was stirred at 60 for 3 hours. The reactfon mixture was partitioned between water and 
2S chloroform, and the chloroform layer was washed with saturated aqueous sodium hydrogen carbonate and brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by chromatography on silica gel eluting with chloroform to obtain 517 mg of the title compound (yield: 
51%). 

30 ^H-NMR (CDCI3. 5OOMH2) : 6 1 . 21-1 . 88 (m. 10H), 3. 19-3, 25 (m. 1H). 3. 87 (s. 31-1). 6. 93 (d. J=9. 2Hz. 2H), 7. 

94 (d. J=9. 2Hz. 2H) 

Mass spectrometry data (FAB-MS. m/z) : 219 (M^+1) 
Example 142 (Reference Example) 

36 

4-CvclohexvlcartxMT yl>1 -hvdroBcvbenzene 

4-Cyclohexylcart)onyl-1-methoxybenzene (517 mg) obtained in Example 141 was dissolved in N.N-dimethylforma- 
mide (20 ml), sodium thiomethoxide (538 mg) was added, and the admixture was refluxed with heat for 1 hour under 
40 argon. The reaction mixture was partitioned between water and ethyl acetate, and the ethyl acetate layer was washed 
with brine and then dried with anhydrous sodium sulfate. After rennoving the solvent by reduced-pressure distillation, 
the resulting residue was purified chronfiatography on silica gel eluting with hexane/acetone to obtain 487 mg of the 
title compound (yield: 93%). 

45 ^H-NMR (CDCI3. 500MHz) : 6 1. 23-1. 88 (m. 10H). 3. 19-3. 25 (m. 1H). 6. 06 (brs, 1H), 6. 89 (d. J-8. 6Hz, 2H). 
7.90(d. J«8. 6Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 204 (M^*^) 
Example 143 

so 

4-Cvclohexvicarbonvl-l -rf6.7-dimethQxv-4-Quinotvnoxv1benzene f 1871 

Under argon. 4-cyclohexylcarbonyl-1-hydroxyt)enzene (273 mg) obtained in Exanrple 142 and 4-cWoro-6,7-dimeth- 
oxyquinoline (100 mg) were dissolved in diethylene glycol dimethyl ether (0.2 ml), and the solution was refluxed at 160 
55 *C for 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartxjnate and 
chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. After 
removing the solverrt by reduced-pressure distillation, the resulting residue was purified ksy chromatography on silica gel 
eluting with hexane/acetone and then with chloroformAmethanol to obtain 58 mg of the title compound (yi Id: 33%). 
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^H-NMR (CDCI3. 500MHz) : 6 1. 21--1. 93 (m. 10H), 3. 24-3. 29 (m. 1H). 4. 03 (s. 3H), 4. 06 (s. 3H). 6. 60 (d. J=5. 
5H2. 1H). 7. 24 (d. J=8. 5Hz, 2H). 7. 45 (s. 1H). 7. 47 (s, 1H), 8. 05 (d. J=8. 5Hz, 2H), 8. 55 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 392 (M*+1) 

5 Example 144 (Reference Exanrple) 

2'TrifluoromethvlDhenyl 4-methoxvDhenYl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g), commercially 
10 available 2-(trifluoromethyObenzoyl chloride (2.086 g) and commercially available ytterbium(lll) trifluoromethanesul- 
fonate (620 mg), and the admixture was stirred at 60 for 6 hours. TTie reaction mixture was partitioned between water 
and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent 
by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate to obtain 1 .402 g of the title compound (yield: 50%). 

IS 

^H-NMR (CDCI3. 500MHz) : 6 3. 88 (s. 3H), 6. 93 (d, J=9. 2Hz, 2H). 7. 37-7. 39 (m. 1H). 7. 60-7. 63 (m, 2H). 7. 
75 (d, J=9. 2Hz, 2H). 7. 73-7. 78 (m, 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M*^) 

20 Example 145 (Reference Example) 

2-Tri»uQrQmethvlPhenvl 4>hvdroxvDhenvl ketone 

2-Trifluorom6thylphenyl 4-methoxyphenyl ketone (1.402 g) obtained In Example 144 was dissolved in N.N<limeth- 
25 ylformantide (1 5 ml), sodium fhlomethoxide (877 mg) was added, and the admixture was ref luxed with heat for 4 hours 
under argon. The reaction mixture was treated in the same manner as described in Example 33 to obtain 1 .050 g of the 
title compound (yieM: 79%). 

^H-NMR (CDCI3. 500MHz) : 6 5. 88 (s. 1H), 6. 87 (d, J=8. 5Hz, 2H). 7. 37-7. 38 (m. 1H). 7. 58-7. 63 (m, 2H), 7. 
30 71 (d, J=9. 2Hz. 2H). 7. 76-7. 78 (m. 1H) 

Mass spectrometry data (FD-MS. m/z) : 266 (M-**) 

Example 146 

35 (2-Trifluoromethylphenyn {4-[(6.7<limethoxy-4K^uinolvDoxvlDhenvt)methanQne [351 

Under argon, 2-trifluoromethylphenyl 4-hydroxyphenyl ketone (959 mg) obtained in Example 145 and 4-dimethyl- 
aminopyridine (484 mg) were added to xylene (7 ml), and the admixture was stin-ed at room temperature for 1 hour. 4- 
Chloro-6,7-dimethoxyquinoIine (805 mg) was added, and the admixture was then refluxed with heat overnight. The 
40 reaction mixture was treated in the same manner as described In Example 130 to obtain 899 mg of the title compound 
(yiekJ: 55%). 

^H-NMR (CDCI3. 500MHz) : 8 4. 01 (s. 3H). 4. 06 (s. 3H). 6. 67 (d, J«-5. 5Hz. 1H). 7. 22 (d. J=9. 2Hz, 2H), 7. 42 (s. 
1 H). 7. 42-7. 44 (m. 1 H). 7. 45 (s, 1 H). 7. 62-7. 68 (m. 2H). 7. 80- 7. 81 (m. 1 H). 7. 87 (d, J=8. 6Hz, 2H), 8. 58 (d. 
45 J=:5.5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 453 (M*) 

Example 147 (Reference Example) 

so 4-n-Butvtphenvl 4-methoxvphenvl ketone 

To commercially availatjie nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
available 4-(n-butyl)benzoyl chloride (1.967 g) and commercially available ytterbium(lll) trifluoromethanesulfonate (620 
mg), and the admixture was stirred at 60 ''C for 6 hours. The reaction mixture was treated in the same manner as 
55 described in Exanrple 120 to obtain 863 mg of the title compound (yield: 32%). 

^H-NMR (CDCI3, 500MHz) : 6 0. 95 (t, J=7. 3Hz. 3H). 1. 38 (tq. J=7. 3. 7. 3Hz. 2H). 1. 64 (quint. J=7. 3Hz, 2H). 2. 
69 (t. J=7. 3Hz, 2H). 3. 89 (s. 3H), 6, 96 (d, J=9. 2Hz. 2H). 7. 27 (d. J=8. 6Hz. 2H), 7. 69 (d, J=8. 6Hz. 2H). 7. 82 
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(d. J-9. 2Hz. 2H] 

Ma88 spectrometry data (FD-MS. nVz) : 268 (M***) 
Example 148 (Reference Example) 

s 

4-n-6tftytehenYi 4-hyciroxyphenyl Ketone 

4-n-Butylphenyi 4-methoxyphenyl ketone (863 mg) obtained in Example 147 was dissolved in N.N-dimethyHorma- 
mide (50 ml), sodium thiomethoxide (563 mg) was added, and the admixture was ref luxed with heat for 7 hours under 
10 argon. The reaction mixture was treated in the same manner as described in Example 33 to obtain 787 mg of the title 
compound (yield: 96%). 

^H-NMR (CDCIa. SOOf^Hz) : 6 0. 95 (t, J-7, 3H2. 3H). 1, 38 (tq, J-7. 3, 7. 3H2. 2H), 1. 64 (septet. J-7. 3Hz, 2H). 2. 
69 (t. J-7, 9Hz, 2H), 6. 35 (s. 1H). 6. 92 (d. J-8. 5. 2H). 7. 28 (d. J=7. 9Hz, 2H). 7. 69 (d. J«a 6Hz, 2H). 7, 77 (d, 
15 J-8. 5Hz. 2H) 

Mass spectrometry data (FD-MS. m/z) : 254 (M*^) 

Example 149 

20 f4-n-ButvtDhenvl)f4-f(6.7-dimethoxv-4- QuinolvnQxvtohenvllmethanon6r401 

Under argon, 4-n-butylphenyl 4-hydroxyphenyl ketone (727 mg) obtained in Example 1 48 and 4-cNoro-6,7-dimeth- 
oxyquinoiine (639 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then refluxed 
with heat at 180 for 10 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen 
^ carbonate and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing 
the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting 
with hexane/ethyl acetate and then with chloroform, followed by chromatography on silica gel eluting with hexane/ace- 
tone to obtain 400 mg of the title compound (yield: 32%). 

30 ^H-NMR (CDCI3, 500MHz) : 6 0. 95 (t. J=7. 3Hz, 3H). 1. 38 (tq. J=7. 3. 7. 3Hz. 2H). 1. 62-1. 68 (m. 2H), 2. 71 (t. 

J=7. 3Hz. 2H). 4. 04 (s. 3H). 4. 07 (s. 3H). 6. 65 (d, J«4. 9Hz, 1H). 7. 26 (d, J=8. 5Hz. 2H), 7. 31 (d, J=7. 9Hz, 2H), 
7. 46 (S. 1H), 7. 49 (s. 1H), 7. 76 (d. J=7. 9Hz, 2H). 7. 92 (d, J=8. 5Hz. 2H), 8. 58 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 440 

3s Example 150 (Reference Example) 

3>FluoroDhenvl 4-methoxvDhen yl ketone 

To commercially available nitromethane (5 ml) were added commercially availak)ie anisole (541 mg), commercially 
40 available 3-fluorobenzoy1 chloride (793 mg) and commercially available scandium(lll) trifluoromethanesulfonate (49 
mg), and the admixture was stirred at 60 ^'C for 3 days. The reaction mixture was partitioned between water and chlo- 
roform. €md the chlorofbnn layer was then dried with anhydrous magnesium sUfete. After renrxTving the solvent by 
reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/acetone to obtain 585 mg of the title compound (yield: 51%). 

46 

Mass spectrometry data (FAB-MS, vn/z) : 231 (M*+1) 
Example 151 (Reference Example) 
so 4-HYClrQKYPhenyl 9-f Iwrgphenyl Ketone 

3-Fluorophenyl 4-methQxyp>henyt ketone (580 mg) obtained in Example 150 was dissolved in dichloromethane (5 
ml), a solution of 1 .0 M boron tribromide in dichloromethane (23 mi) was added while cooled in ice. and the admixture 
was stirred at room temperature for 3 days. The reaction mixture was treated in the same manner as described in 121 
55 to obtain 402 mg of the titie compound (yield: 74%). 

^H-NMR (DMSO-de, 500MHz) : 6 6. 91 (d. J=8. 5Hz. 2H), 7. 44-7. 49 (m, 3H), 7. 57-7. 61 (m, 1H), 7. 68 (d, J=8. 
5Hz, 2H). 10.51 (brs. 1H) 
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Mass spectrom try data (FAB>MS. m/z) : 217 (M-'-i-l) 
Example 152 

5 {4-f(6.7-Dimethoxv-4<iuinolvl)oxvlDhenviy3-f luoropheny!)methanone [1 76] 

Under argon, 4-hydroxyphenyl 3-tluoropheny! ketone (373 mg) obtained in Example 151 and 4-dimethylaminopyrl- 
dine (232 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4-Chloro- 
6,7-dimethoxyquinoline (386 mg) was added, and the mixture was then refluxed with heat tor 21 hours. The reaction 
10 mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/Sacetone and then with chloroform, 
followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1), to obtain 484 mg of the 
tHle compound (yield: 70%). 

IS 

^H-NMR (CDCI3, SOOIVIHz) : 6 4. 04 (s, 3H), 4. 07 (s. 3H). 6. 67 (d. J=4. 9Hz, 1H), 7. 28 (d. J=7. 9Hz, 2H), 7. 31 --7. 
33 (m. 1H). 7. 46 (s. 1H). 7. 47 (s, 1H). 7. 48-7. 53 (m. 2H), 7 59- 7. 61 (m. 1H), 7. 93 (d. J=8. 6Hz. 2H), 8. 59 (d. 
J»5. 5Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 403 (M*^) 

20 

Example 153 

N-(4-[ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy3phenyl>-N ' - ( 2- 
25 methoxyphenyl )urea [113] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-methoxy- 
30 phenyl isocyahate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/methanol (100/1) and then with chloroform/acetone (5/1) to ot>tain 1 12 mg of the title compound (yield: 75%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 90 (s. 3H). 3. 98 (s, 3H), 3. 99 (s. 3H). 6. 90 (t. J»7. 9Hz. 1H). 6. 96 (t, J»7. 
35 9Hz. 1H), 7. 03 (t. J»7. 9Hz. 1 H). 7. 23 (d. J=9. 2Hz. 2H), 7. 39 (s. 1H), 7. 55 (d. J=9. 2Hz. 2H). 7. 57 (s. IH). 8. 15 

(d. J=7. 9Hz, 1H), 8. 25 (s, 1 H), 8. 55 (s, 1 H). 9. 44 (s. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 446 (M*^) 

Example 154 

40 

N-(4- [ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl }-N ' -( 3- 
methoxyphenyl ) urea [114] 

45 

6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 mO with heat, 3-methoxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
so form/metiiand (100/1) and then with chloroform/acetone (5/1) to obtain 31 mg of the title compound (yield: 21%). 

^H-NMR (DMSO-dg. 500MHz) : S 3. 74 (s, 3H), 3. 98 (s. 3H), 3. 99 (s, 3H), 6. 56 (d, J=7. 9Hz. IH), 6. 96 (d, J=7. 
9Hz. IH). 7. 15-7. 25 (m. 4H), 7. 38 (s. IH). 7. 53-7. 60 (m. 3H). 8. 55 (s. IH). 8. 76 (s, IH), 8. 81 (s. IH) 
Mass spectrometry data (FD-MS, m/z) : 446 (M^) 
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Example 155 

N-(4-[( 6^ 7"Dimethoxy-4-quinazolinyl)oxy] phenyl }-N* -( 4- 
methoxypheny 1 ) urea [99] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (81 mg) was dissdved in toluene (5 ml) with heat, 4-methoxyphe- 
nyl isocyanate (0.29 ml) was added, and the admixture was ref luxed with heat for 40 minutes. The separated solid was 
filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 79 (S. 3H). 4. 06 (S. 3H). 4. 07 (s. 3H), 6. 48 (S, 1H). 6. 64 (s, 1H). 6. 91 (d, J-9. 
2H2. 2H). 7. 20 (d. J-8, 6Hz, 2H). 7. 27 (d. J»8. GHz, 2H). 7. 32 (s. 1 H), 7. 47 (d, J=9. 2Hz. 2H). 7. 55 (s, 1 H). 8. 60 
{S.1H) 

Mass spectrometry data (FAB-MS, m/z) : 447 (M*+1) 
Example 156 

N-{4-' [ ( 6 ^ 7-Diinethoxy-4-qu±nazollnyl )oxy] phenyl ) -N ' - ( 2- 
f luorophenyl ) urea [116] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heal, 2-fluorophenyl 
isocyanate (0.30 ml) was added, and the admixture was refluxed with heat for 40 minutes. The separated solid was fil- 
tered and washed with toluene to obtain 96 mg of the title compound (yield: 66%). 

^H-NMR (DMSO-de. 500MHz) : 63. 98 (s, 3H), 3. 99 (s, 3H). 7. 00-7. 04 (m, 1H), 7. 13-7. 17 (m, 1H). 7. 23-7. 27 
(m. 3H). 7. 39 (s. 1H). 7. 54-7. 57 (m, 3H), 8. 10-8. 20 (m. 1H), 8. 55 (s. 1H). 8. 65 (s, 1H). 9. 26 (s, 1H) 
M€iss spectrometry data (FD-MS. m/z) : 434 (M***) 

Example 157 

N-{4-[(6^ 7"Dime1:hoxy"4-qulnazolinyl )oxy] phenyl }-N' -n- 
butylurea [220] 



6.7-Dimethoxy-4-(4-aminophenoxy)quina20line (100 mg) was dissolved in toluene (10 ml) with heat, n-butyi Isocy- 
anate (0.29 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the solvent by dis- 
tillation, the resulting residue was purified by column chromatography on silica gel etuting with chloroform/acetone (5/1) 
to obtain 75 mg of the title compound (yield: 56%). 

^H-NMR (DMSOdg. 500MHz) : 6 0. 90 (t J-7. 3Hz, 3H), 1 . 28-1. 46 (m. 4H), 3. 09 (q. J-6. 7Hz, 2H), 3. 97 (s. 3H), 
3. 99 (s, 3H). 6. 23 (brs, 1H). 7. 14 (d. J-9. 2Hz, 2H), 7. 37 (s. 1H). 7. 47 (d. J«9. 2Hz, 2H), 7. 55 (s, 1H), 8. 53 (s, 
1H), 8. 58 (brs. 1H) 

Mass spectrometry data (FD-MS. m/z) : 396 (M**^) 
Example 158 

N-{4-[6.7-Dimethaxv-4^uinolvl^QxvlDhenylW4-tert-butvtPhe^ 12131 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and oonnmercially available 4-tert-butylbenzoic add (1 02 mg) 
were dissolved in N.N-dimethylformamide (3 ml), 1-ethyl-3-(3'<limethylaminopropyl)cartxxliimide hydrochloride (106 
mg) was added, and th admixture was stirred at room temperature for 6 hours, after which the reaction mixture was 
purified in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 
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^H-NMR (CDCI3, 90MHz) : 6 1. 36 (s. 9H). 4. 05 (s, 3H), 4. 08 (s, 3H). 6. 48 (d. J=5. 3Hz. 1H). 7. 1-8. 1 (m, 1 1H). 
8. 49(d. J=5. 3Hz. 1H) 

Mass speclrometry data (FD-MS. nVz) : 456 (M*) 
5 Example 159 

N'{4'P6.7-Dimethoxv■4<luinoM)oxv^Dherwi^N-methyl-(4-t4)uty^phenyl)ca 

N-{4-[6J-Dimethoxy-4<iuinolyOoxy]phenyl}-(4-t4)utylphenyl)cartx)xamide (100 mg) obtained in Example 158 was 
10 dissolved in N,N<]imeth^lfomfiamlde (3 mQ. sodium hydride (10 mg) was added, and the admixture was stirred at 0 ''C 
for 1 hour, methyl iodide (31 mg) was added, and the admixture was stirred for a further 3 hours. The reaction mixture 
was purified in the same manner as described in Example 51 to obtain 48 mg of the title compound (yield: 46%). 

^H-NMR (CDCI3, 90MHz) : 6 1. 28 (S. 9H). 3. 54 (s, 3H). 4. 04 (s, 3H). 4. 05 (S. 3H), 6. 32 (d. J=5. 3Hz. 1H). 7. 0-7. 
IS 3 (m, 8H). 7. 42 (s. 1H). 7. 50 (s. 1H), 8. 47 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 470 (M***) 

Example 160 

20 N-f4-t>BuWlphenvlVf4-rr6.7 ^imethoxv-4-Quinolvnoxv]phenvllcarboxamide Tl 551 

4-[6,7-Dimethoxy-4<|uinolyl)oxybenzoic add (54 mg) and commercially available 4-tert-butylaniline (102 mg) were 
dissolved in N,N-dimethytformamide (3 ml), 1-ethyi-3-(3'<limethylaminopropyl)carbodiimide hydrochloride (106 mg) 
was added, and the admixture was stinted at room temperature for 6 hours, after which the reaction mixture was purified 
25 In the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

^H-NMR (CDCI3. 90MHz) : 5 1. 34 (s. 9H), 4. 03 (s. 3H), 4. 06 (s, 3H), 6. 57 (d, J=5. 3Hz, 1H). 7. 2-8. 1 (m, 1 1H). 
8.55(d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 456 (M*^) 

30 

Example 161 (Reference Example) 

2-(6.7-Dimethoxv-4-auinolvl)-2-f4 -bromophenvnacetonitrile 

35 Commercially available 4-bromophenylacetonitrile (4.3 g) was dissolved in toluene (10 ml) and the temperature 
was lowered to 0 ''C. after which sodium hydride (1,0 g) was added, the temperature was raised to 50 "C, and the 
admixture was then stirred for 1 hour. Next, 6,7-dimethoxy-4-chloroquinoline (2.2 g) was added, and the admixture was 
stirred for 15 hours, after which water was poured and the mixture was extracted with ethyl acetate. After drying with 
anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was purified by column chroma- 

40 tography on silica get eluting with hexane/ethyl acetate (2/1) to obtain 850 mg of the title compound (yield: 22%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 66 (S. 3H). 3. 80 (S. 3H). 5. 40 (s, 1H), 6. 74 (s, 1 H), 6. 9-7. 4 (m, 6H). 8. 54 (d. J=4. 
6Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 382 (M"^). 384 (M++2) 

45 

Example 162 (Reference Example) 

6.7-Dimethoxy-4-(4-brQmopiiePYlm9thyi)quinQiing 

so 2-(6.7-DimethQxy-4-qulnolyl)-2-(4-bromophenyl)acetonitrile (850 mg) obtained in Exanrple 161 was dissolved In 
60% aqueous sulfuric acid (5 ml), and the solution was refluxed with heat fbr 1 hour and then poured into a container 
with ice and aqueous ammonia. The solution was neutralized with hydrochloric add and extracted with methylene chlo- 
ride. After drying with anhydrous sodium suHate and removing the solvent by distillation, the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofbrm/methanol (100/1) to obtain 260 mg of the title 

55 compound (yield: 33%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 90 (s, 3H), 4. 02 (s. 3H). 4. 31 (s. 2H). 6. 9-7. 5 (m. 7H), 8. 63 (d. J=4. 4Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 357 (M^). 359 (M^+2) 
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Example 163 (Reference Exanrple) 

6.7>Dimethcaxv-^-f4-tri-n-butvlstann(o ph6nvtmethvlVam 

Under argon, 6,7-dimethoxy-4-(4-bromophenylmethy!)quinolme (250 mg) obtained in Example 162 was dissolved 
In tetrahydrofuran (4 ml), and the solution was cooled to -78 **C. a solution of 2.5 M n-butyllithium in hexane (0.3 ml) was 
added dropwise, and the admixture was stin-ed for 1 hour. An solution of tri-n-butyltin chloride in tetrahydrofuran (1 ml) 
was then added dropwise. and the admixture was stirred at -78 **C for 2 hours. After adding water, extracting with ethyl 
acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue 
was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (3/1) to obtain 85 mg of the title 
compound (yield: 22%). 

^H-NMR (CDCI3. 90MHz) : 5 0. 7-1.6 (m, 27H). 3. 88 (S, 3H). 4. 02 (s, 3H). 4. 34 (s, 2H). 7. 0-7. 5 (m, 7H), 8. 63 
(d. J»4. 6H2. 1H) 

Example 164 

l4-rf6.7-Dime thQxv-4^uinolvl^methvnphenvlV4-t-butvtPhenvnmethanone fl 621 

6,7-Dimethoxy-4-{4-trl-n-butylstanniophenylmethyl)quinoline (82 mg) obtained in Example 162, commercially avail- 
able 4-t-butylbenzoyl chloride (31 mg) and a catalytic amount of commercially available bis(triphenylphosphlne)palla- 
dium(ll) chloride were dissolved in chloroform (3 ml), and the admixture was stirred for 15 hours under reflux with heat. 
After the addition of water, the admixture was extracted with methylene chloride, and the organic layer was washed with 
brine and saturated aqueous potassium fluoride and then dried with anhydrous sodium sulfate. After rerrK3ving the sol- 
vent by distillation, the resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/ethyl 
acetate (2/1) to obtain 6 mg of the title compound (yield: 10%). 

^H-NMR (CDCI3. 9OMH2) : S 1. 36 (8. 9H). 3. 91 (s, 3H). 4. 03 (s. 3H). 4. 45 (s. 2H). 7. 0-7. 9 (m, 1 1H). 8. 66 (d. 
J=4. 4H2. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 440 (M*+1) 
Example 165 

Nt( 4-Fluorophenyl )-N' - (4 - [ ( 6, 7"dlmet:hoxy-4- 
quinolyl )oxy] phenyl} thiourea [203] 



6,7-Dimetfx)xy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 4-fluorophe- 
nytthio isocyanate (52 mg) was added, and the admixture was refluxed with heat for 24 hours. After removing the soN 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) Id obtain 32 mg of the title compound (yield: 21%). 

"•H-NMR (DMSO-de. 500MHz) : 6 3. 93 (s. 3H). 3. 95 (s, 3H). 6. 50 (d. J=4. 9Hz, 1H). 7. 15- 7. 25 (m, 4H). 7. 40 
(S, 1H), 7. 47-7. 50 (m. 3H). 7. 59 (d, J-8. 6H2, 2H). 8. 50 (d. J«5. 5Hz, 1H). 9. 80 (brs. 1H). 9. 84 (brs. 1H) 
Mass spectrometry data (FAB-MS. m/z) : 450 (MV1) 

Example 166 

1 ■(4-FluoroDhenvlV2-cvano -3-f 4>r(6.7<limethoxv-4HQuinolvnoxylPhenvnQua R2041 

N-(4-Ruorophenyl)-N'-{4-[(6,7-dimethoxy-4-quinolyOox^phenyl}thiourea (33 mg) obtained in Example 165. dicy- 
dohexylcartxxjiimide (31 mg) and a catalytic amount of dilsopropyl ethyl amine were dissolved in methylene chloride (1 0 
ml). To this solution, a solution of cyanamide (16 mg) in THF (1 mO was added, and the admixture was stirred at room 
temperature overnight. After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica g I eluting with chloroform/methanol (100/1) to obtain 34 mg of the title compound (yield: 99%). 
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^H NMR (CDCI3. 90MHz) : 64. 03 (s. 3H). 4. 05 (s. 3H), 6. 50 (d, J=5. 1Hz, 1H), 6. 8~ 7. 6 (m, 10H), 8. 52 (d. J=5. 
3H2. 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M*) 
Example 167 

N-( 2-Fluorophenyl )-N' "(4-[ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl) thiourea [205] 



6.7«Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved In toluene (10 ml) with heat. 2-fluorophe- 
nylthio Isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofornri/methanol (100/1) to obtain 66 mg of the title conrpound (yield: 42%). 

^H-NMR (CDCI3, 90MHz) : 54. 03 (s. 3H). 4. 05 (s, 3H). 6. 53 (d, J«5. 3Hz. 1H). 7. 1~ 8. 0 (m. 10H), 8. 53 (d. J^5. 
1Hz. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 450 (MV1) 
Example 168 

1-(2-Fluorophenvl)-2-cvano-3^4-f(6.7<limethoxv-4<iuinolvl)oxvlDhenvl\Quanidiner20^^ 

N-(2-Fluorophenyl)-N'-{4-[(6.7-dim6thoxy-4-quinolyl)oxy]phenyl}thiourea (42 mg) obtained in Example 167, dicy- 
clohexylcarbodiimide (37 mg) and a catalytic amount of diisopropyiethyl amine were dissolved in methylene chloride (1 0 
ml). To this solution, a solution of cyanamide (20 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature overnight. After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorofornVmethanol (10071) to obtain 41 mg of the title compound (yield: 99%). 

^H-NMR (CDCI3, 90MHz) : 6 4. 04 (s. 3H). 4. 06 (s. 3H), 6. 53 (d. J=5. 3Hz, 1H), 7. 1-- 7. 6 (m. 10H). 8. 47 (d. J=5. 
3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 457 (M^) 
Example 169 

N-( 2-Methoxyphenyl )-N' -(4- [ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl } thiourea [207] 



6.7-Dimethoxy-4-(4«aminophenoxy]quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-methoxyphe- 
nylthio isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorotorm/methanol (100/1) to obtain 78 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3, 90MHz) : 8 3. 86 (S. 3H), 4. 04 (s, 3H). 4. 05 (s, 3H), 6. 52 (d, J=5. 3Hz. 1H), 6. 9-8. 1 (m. 10H), 
8.52(d. J«5. 1Hz, 1H) 

Mass spectrometry data (FAB-MS. m/z) : 462 (M'*'4-1) 
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Example 170 

N-( 2-Methylphenyl )-N^ - {4 - [ ( 6, 7-dimet:hoxy-4- 
quinolyl )oxy3 phenyl} thiourea [209] 



6,7-Dimethoxy-4-(4-anrunophenoxy)quinoMne (80 mg) was dissolved in toluene (10 ml) with heat, 2-methylphe- 
nylthio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofornVmethanol (100/1) to obtain 31 mg of the title compound (yield: 26%). 

^H-NMR (CDCI3. 9OMH2) : 6 2. 38 (s. 3H), 4. 03 (S, 3H). 4. 04 (8, 3H). 6. 50 (d. J-5. 3Hz, 1H). 7. 1-7. 8 (m, 10H). 
8.50(d. J-5. 3H2. 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M*) 
Example 171 

N-(3-Me1:hylphenyl )-N^ - {4 - [ ( 6, 7-d±methoxy-4- 
quinolyl )oxy ] phenyl } thiourea [211] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (81 mg) was dissolved in toluene (10 ml) with heat, 3-methy!phe- 
nylthio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat for 15 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/hiethanol (100/1) to obtain 66 mg of the title compound (yield: 55%). 

^H-NMR (CDCI3, 90MHz) : 6 2. 40 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 52 (d. J=5. IHz. 1H). 7. 1-7. 8 (m. 10H). 
8. 51 (d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M+) 
Example 172 

1-(2-Me1hvtDhenvlV2-cvano-344-fr6.7K jimethQxv>4K^uinQivnQxvlDhenvila 

N-{2-Methylphenyl)-N'-{4-[(6,7-dimethoxy-4-qulnolyl)oxy]phenyl}thiourea (24 mg) obtained in Example 170. dicy- 
clohexylcarbodiimide (45 mg) and a catalytic amount of diisopropyl ethyl amine were dissolved In methylene chloride (7 
ml), to which a solution of cyanamide (28 mg) in THF (1 ml) was added, and the admixture was stirred at room temper- 
ature overnight After removing the solvent by distillation, the resulting residue was purified by column chromatography 
on silica gel eluting with chloroformAnethanol (100/1) to obtain 18 mg of the title compound (yield: 76%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 36 (s. 3H), 4. 03 (s, 3H). 4. 04 (s. 3H). 6, 46 (d. J«5. SHz, 1H). 7. 30-7. 45 (m. 
9H), 7. 50 (6. 1H). 8. 49 (d, J«4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 453 (M**^) 

Example 173 

1 >f3-Me1hviphenvlV2-cvano-3-i4-r(6.7<!imethoxv-4 -QuinolvnQxvlDhenvllQuanidine [21 21 

N-(3-MethytphenyO-N'-{4-[(6.7-dimethGxy-4-quinolyl)oxy]phenyt}thiourea (18 mg) obtained in Example 171. dicy- 
dohexylcartKxJiimide ^5 mg) and a catalytic amount of diisopropylelhyl amine were dissolved in methylene chloride (6 
mO. to which a solution of cyanamide (23 mg) in THF (1 mQ was added, and the admixture was stirred at room temper- 
ature overnight After renK)vtng the solvent by distillation, the resulting residue was purified by column chromatography 
on silica gel eluting with chlorofbnnAnethanol (100/1) to obtain 19 nfig of the title compound (yield: 95%). 

^H-NMR (CDaa. 500MHz) : 6 2. 38 (s. 3H). 4. 03 (s, 3H). 4. 04 (s. 3H), 6. 48 (d. J«5. SHz. IN). 7. 10-7. 45 (m, 
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9H). 7. 51 (s. IH). 8. 48 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 453 (M*^) 

Example 174 

5 

4.HvdrQ)cvDh6nvl S-trifluoroxyphe nvl ketone rR eference Example^ 

4-Tri-n-butyltin-1-methoxymethylphenol (1.3 g) obtained in Example 22 and commercially available 4-(trrfluor- 
omethoxy)benzoyl chlorobenzoyi chloride (674 mg) were dissolved in chloroform (5 ml), commercially available 

10 bis(triphenylphosphine)palladium(ll) chloride (8 mg) was added, and the admixture was refluxed overnight The reac- 
tion mixture was partitioned in the same manner as described in Example 23. and the ether layer was dried with anhy- 
drous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resufting residue (2.0 g) was 
dissolved in tetrahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admix- 
ture was refluxed for 8 hours. The reaction mixture was partitioned between water and chloroform, and the chloroform 

15 layer was dried with magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting resi- 
due was purified by column chromatography on silica gel eluting with hexane/ethyl acetate to obtain 2.1 g of the title 
oompound. 

Mass spectrometry data (FD-MS, m/z) : 282 (M^) 

20 

Example 175 

(4-Trifluoromethoxvphenyl){4-[(6.7-dimethoxv-4-QuinoM)oxvlDhenvllmethanoner2841 

25 4-Hydroxyphenyl 3-trifluoroxyphenyl ketone (581 mg) obtained in Example 117 and commercially availatrfe 4- 
dimethylaminopyridine (277 mg) were added to xylene (20 ml), and the admixture was stirred at room temperature 
under argon. After 1 hour, 4-ch!oro-6,7-dimethoxyquinoline (460 mg) was added, arrd the admixture was refluxed with 
heat for 24 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and 
chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 

30 reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate and then with chloroform, followed by thin layer chromatography on silica gel eluting with chloro- 
form/ethyl acetate (5/1). to obtain 470 mg of the title conpound (yield: 49%), 

1 H-NMR (CDCI3. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 66 (d. J=4. 5Hz, 1 H). 7. 28 (d. J=8. 5Hz. 2H), 7. 35 (d. 
35 J=8. 7Hz. 2H). 7. 46 (6, 1 H). 7. 47 (s. 1 H). 7. 89 (d. J«8. 5Hz. 2H), 7. 92 (d. J«9. 2Hz. 2H). 8. 59 (d, J=4. 5Hz. 1 H) 

Mass spectrometry data (FD-MS, nVz) : 469 (M*) 

Example 176 

40 4-Methoxvphenyl 4-iodophenyi ketone (Reference Example) 

To commercially available nitromethane (10 ml) were added commercially available anisole (1.08 g), commercially 
available 4-iodobenzoy1 chloride (2.67 g) and commercially available ytterbium(lll) trifluoromethanesulfbnate (620 mg). 
and the admixture was stirred at 60 ^'C overnight The reaction mixture was partitioned between water and chloroform. 
45 and the chtoroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ethyl 
acetate to obtain 722 mg of the title compound (yield: 21%). 

Mass spectrometry data (FD-MS. m/z) : 338 (M") 

so 

Example 177 

4-HV^rpxypheriy| 4-ipcj9phenYl K^tPHg f Rgferepg^ Example) 

55 4'Methoxyphenyl 4-iodophenyl ketone (722 mg) obtained in Example 119 was dissolved in dichloromethane (20 
ml), a solution of 1.0 M boron tribromide in dichloromethane (9 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature overnight. The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
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removed by reducediaressure distillation. The resulting residue was purified by cx>lumn chromatography on silica gel 
eluting with hexane/ethyi acetate to obtain 380 mg of the title compound (yield: 55%). 

^ H-NMR (DMSO-de. 500MHz) : 5 6. 89 (d. J«8. 6Hz. 2H), 7. 44 (d, J-8. 5Hz, 2H), 7. 65 (d, J«8. 6H2, 2H). 7. 92 (d. 
5 J«8. 5Hz, 2H). 1 0. 47 (s, 1 H) 

Mass spectrometry data (FAB-MS. m/z) : 325 (MVl) 

Example 178 

10 {4- [(6.7-DimethQxv-4-QuinQlyt)oxy]phenyi)(4-iod Qphenyl)methanQne [2851 

Under argon. 4-hydroxyphenyl 4-iodophenyl ketone (380 mg) obtained in Example 120 and 4-dimethylaminopyrid- 
Ine (1 58 mg) were added to xylene (1 1 ml), and the admixture was stin'ed at room temperature. Atter 2 hours, 4-chloro- 
6,7-dimethoxyquinoline (262 mg) was added, and the admixture was ref luxed with heat overnight The reaction mixture 
75 was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform layer was 
then dried witii anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, tiie resulting 
residue was purified by chromatography on silica gel eluting with hexane/etiiyl acetate and then with chlorofbrnVethyl 
acetate, followed by thin layer chromatography on silica gel eluting witii chlorofornVetiiyl acetate (5/1), to obtain 459 mg 
of ttie title compound (yield: 77%). 

so 

""H-NMR (CDCIa. 500MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H), 6. 66 (d, J-4. 9Hz. 1H), 7. 27 (d. J=7. 6H2. 2H). 7. 46 (s, 
1H). 7. 47 (s, 1H). 7. 54 (d. J=8. 6Hz, 2H), 7. 88 (d. J=7. 9Hz. 2H), 7. 90 (d. J=8. 6Hz. 2H). 8. 58 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 51 1 (M*^) 

25 Exantple 179 

4-MethaxvDhenvl 4>b rQmQDhenvl ketone (Reference Example) 

To commercially available nitromethane (10 ml) were added commercially available anisole (1.08 g). commercially 
30 available 4-bromob6nzoyl chloride (2.20 g) and commercially avallat)le ytterbium(lll) trifluoromethanesuHonate (620 
mg), and the admixture was stirred at 60 *C overnight. The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing ttie solvent by 
reduced-pressure distillation, tiie resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 1 .65 g of the title compound (yield: 57%). 

35 

^H-NMR (CDOa. 500MHz) : 53. 89 (s, 3H). 6. 97 (d. J-8. 6Hz. 2H). 7. 62 (d. J-1. 8Hz. 2H), 7. 62 (d, J-1. 8Hz. 2H). 
7. 80 (d. J*9. 2Hz. 2H) 

Mass spectrometry data (FD-MS, m/z) : 290 (M+), 292 (M++2) 
40 Example 180 

4-HvdroxvDhenvl 4-bromoohenyl ketone (R eference Example) 

4-Metiioxyph6nyl 4-bromophenyl ketone (1.65 g) obtained in Example 122 was dissolved in dichlorometiiane (20 
45 ml), a solution of 1 .0 M boron tribromide in dichloromethane (23 ml) was added while cooled In ice. and the admixture 
was stirred at room temperature overnight The reaction mixture was tiien poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel 
eluting witti hexane/ethyl acetate to obtain 1 .34 g of the titie compound (yield: 85%). 

so 

^H-NMR (DMSO-de. 500MHz) : S 6. 90 (d. J-8. 5Hz. 2H). 7. 61 (d. J-8. 5Hz. 2H). 7. 66 (d, J-8. 6H2. 2H), 7. 74 (d, 
J=8. 5Hz. 2H), 10. 46 (brs. 1H) 

Mass spectrometry data (FD-MS. m/z) : 276 (M+), 278 (M*+2) 
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with chloroform/acetone (4/1) to obtain 29 mg of the title compound (yield: 14%). 

^H-NMR (DMSO-de. 500MHz) : 6 2. 50 (s. 3H). 4. 00 (s. 3H). 4. 00 (s. 3H). 6. 51 (d. J=5. 5Hz. 1H). 7. 08-7. 15 (m. 
1H). 7. 25-7. 35 (m. 3H). 7. 45 (S. 1H). 7. 48 (d. J=7. 9H2. 1 H), 7. 58 (6. 1H). 7. 67 (d. J=8. SHz, 2H), 7. 99 (d. J=7. 
9Hz. 1H). 8. 24 (s. 1H). 8. 53 (d. J=5. 5Hz. 1H). 9. 61 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 461 (M*) 

Example 241 

N-[3, 5-Bis( trifluoromethyl )phenyl3 -N' -{4- [ ( 6, 7-dimethoxy~4- 
quinolyl ) oxy ] phenyl }urea [ 277 ] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, atter the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3.5- 
Bis(trifluoromethyl)aniline (116 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen cart)onate. the reaction mixture was extracted 2 times with 
20 ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10^1) to obtain 54 mg of the title compound (yield: 58%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 93 (S, 3H), 3. 94 (s. 3H). 6. 45 (d. J=5. 5Hz, 1 H). 7. 23 (d. J=9. 2Hz. 2H). 7. 39 
25 (s. 1H). 7. 51 (d. J=9. 2Hz. 2H). 7. 62 (d, J=9. 2Hz, 2H). 7. 64 (s. 1H). 8. 15 (s. J=5. 5Hz. 2H), 9. 13 (s. 1H). 9. 43 

(s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 551 (M*) 
Example 242 

30 

N~( 3-"ChlQropropyl ) - N ' - (4 - [ ( 6^ 7"dimethoxy-4- 
quinolyl ) oxy] phenyl} urea [278] 

35 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved In toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Chlo- 
ropropylaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
40 After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. TTie solvent was renx)ved 
by reduced-pressure distillation, and the resuHing residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 26 mg of the title compound (yield: 37%). 

45 ^H-NMR (DMSO^Jg. 500MHz) : 8 1. 87-1. 94 (m. 2H). 3. 20-3. 27 (m. 2H). 3. 69 (t. J=6. 1Hz. 2H), 3. 93 (s, 3H). 

3. 94 (s. 3H), 6. 29 (t, J=6. 1 Hz. 1 H). 6. 41 (d, J=5. 5Hz. 1 H). 7. 14 (d. J»9. 2Hz. 2H). 7. 38 (s. 1 H). 7. 50-7. 55 (m. 
3H). 8. 46 (d. J=4. 9Hz. 1 H). 8. 61 (s, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 415 (M*) 

so Example 243 

N-{5-[2-(4-fluoro) phenoxy ] -pyr idyl }-N'-{4-[(6, 7 -dlmethoxy- 
4-quinolyl ) oxy] phenyl} urea [279] 

55 



6,7-Dimethoxy-4.{4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
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of triethylamine (1 ml), triphosgene (58 mg) was added, and the admixture was r^luxed with heat for 4 minutes. 5- 
Amino-2-{4-lluoro)phenoxypyridine (95 mg) was added to the r action mixture, and the admixture was rafluxed with 
heat for 19 minutes. After the addition of aqueous sodium hydrogen cartxmate, the reaction mixture was extracted 2 
times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chtorofornVacetone (10/1) to obtain 74 mg of the title compound (yield: 79%). 

^H-Nf^R (DMSOKle. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (8. 3H). 6. 44 (d. J.5. SHz. 1H). 7. 01 (d. J-8. 5Hz, 1H). 7. 
12-7. 24 (m. 6H). 7. 38 (s. 1H). 7. 51 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H), 8. 01 (d. J=8. 6Hz. 1H). 8. 19 (d. J»2, 4Hz. 
1H). 8, 46 (d, J-4. 9Hz. 1H). 8. 77 (s. 1H). 8. 89 (S, 1H) 
Mass spectrometry data (FD-MS. m/z) : 526 (M^) 

Example 244 

N-{4~[(6^ 7~Dime1:hoxy-4-quinolyl )oxy] phenyl >-N ' - ( 3- 
dimethyl aminophenyl )urea [280] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluaie (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3- 
Dimethylaminoaniline (69 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 2 min- 
utes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with etiiyl 
acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was 
removed by reduced-pressure distillation, and tiie resulting residue was purified by column chromatography on silica 
gel eluting witti chloroform/acetone (10/1) to obtain 72 mg of the title compound (yield: 89%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 92 (s. 6H). 4. 01 (s. 3H). 4, 03 (s. 3H). 6. 41 (d. J=4. 9Hz. 1H). 6. 48 (d. J=8. 6Hz. 
1H). 6. 56 (d. J=9. 2Hz. 1H). 6, 88 (s. 1H). 7. 08 (d. J=9. 2Hz. 2H). 7. 14 (dd. J=7. 9. 8. 5Hz. 1H). 7. 35 (s. 1H). 7. 
41 (S. 1H). 7. 45 (d. J=9. 2Hz. 2H). 7. 55 (s. 1H). 7. 67 (s. 1H), 8. 45 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 458 (M*) 

Example 245 

N-( 2-Hydroxyphenyl )"N' - {4 - [ ( 6 , 7-diinet:hoxy-4- 
quinolyl )oxy3 phenyl} urea [281] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (105 mg) wasdissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (118 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Ami- 
nophenol (77 mg) was added to the reaction mixture, and the admixture was refluxed wfth heat fbr 10 minutes. After the 
addition of aqueous sodium hydrogen cartDonate. tiie reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, and the resulting residue was washed witii chloroform and filtered to obtain 86 mg of the titie compound 
(yield: 56%). 

^H-NMR (DMSO-de. 500MHz) : S 3. 94 (s. 3H), 3. 95 (S, 3H). 6. 46 (d. J-4. 9Hz, 1H), 6. 73- 6. 88 (m. 3H). 7. 20 
(d. J-8. 6Hz. 2H), 7. 39 (s, 1H). 7. 52 (s. 1H). 7. 59 (d. J-8. 6Hz, 2H). 8. 03-.8. 08 (m. 1H). 8. 19 (s, 1H), 8. 47 (d. 
J^. 5Hz. 1H), 9. 46 (s. 1H), 9. 95 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 431 (M*) 
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Example 246 

N-(3-Hydroxyphenyl )-N' -'(4-[ ( 6 , 7'-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [282] 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (1 15 mg) was dissolved in toluene (1 2 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (11 3 mg) was added, and the admixture was ref luxed with heat for 2 minutes. 3-Ami- 
10 nophenol (73 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 10 minutes. After the 
addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was renrwved by reduced-pres- 
sure distillation, and the resulting residue was washed with chloroform and filtered to obtain 95 mg of the title compound 
(yield: 60%). 

IS 

^ H-NMR (DMSO-de. SOOMUz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H), 6. 35-6. 42 (m. 1 H), 6. 44 (d, J=4. 9Hz. 1 H). 6. 77-6. 
85 (m, 1H), 6. 98-7. 08 (m. 2H). 7. 20 (d. J=8. 6Hz. 2H), 7. 39 (s. 1H). 7. 52 (s. IH), 7. 58 (d. J=8. 6Hz. 2H). 8. 47 
(d. J=4. 9H2. 1H). 8. 57 (s, 1H). 8. 73 (s, IH). 9. 31 (s, IH) 
IVIass spectrometry data (FD-MS, m/z) : 431 (M**^) 

Example 247 

N" ( 3-Hydroxycarbonylphenyl )~N'-{4-[(6^ 7-dimethoxy-4- 
2s qulnolyl ) oxy] phenyl} urea [283] 



N-(3-Ethoxycartx>nyIphenyO-N'-{4-[(6,7-dimethoxy-4-quinolyl)oxy]phenyl}urea (190 mg) obtained In Example 197 
30 was dissolved in methanol (3 ml), 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred 
at room temperature for 30 minutes. After removirig methanol by reduced-pressure distillation and neutralizing using 
dilute hydrochloric acid, the separated crystals were filtered to obtain 67 mg of the title compound (yield: 38%). 

^H-NMR (DMSO<l6. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 45 (d, J=5. SHz. IH). 7. 20 (d, J=8. 6Hz. 2H), 7. 
35 38-7, 65 (m, 7H). 8. 13 (s, IH). 8. 46 (d. J=4. 9Hz, IH), 8. 88 (s, IH). 8. 97 (s, IH) 

Mass spectrometry data (FD-MS. m/z) : 459 (M*^) 

Test Example 1 

40 As for pharmacological action of the compounds of the present invention, inhibition of PDGF receptor autophos- 
phorylatbn was studied using cultured rat mesanglal cells which are known to have the PDGF receptor. 

1 Cultivation of rat mesangial cells 

45 Kidneys were taken out from Wistar-Kyoto rats (purchased from Charles River Japan. Inc.), and the glomeruli were 
isolated by the sieving method (Nephron, 22. 454 (1978)). The glomeruli were cultured in RPM1 1640 medium (herein- 
after refen'ed to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 **C in an incu- 
bator in an atmosphere containing 5% carioon dioxide. The glomerulus-derived adhesive cells were subcultured several 
times to obtain mesangial cells. The mesangial cells subcultured more than 5 passages were used for the assay. 

so 

2. Evaluation of PDGF receptor a utoohosohorvlation inhibition 

The mesangial celts were seeded in 24-well flat-bottom microtrter plates and then cultured in the medium contain- 
ing 10% FCS for 2 days. When the cells were grown to about 3 x 10^ cells per well, the medium was changed to the 
55 medium containing 0.5% FCS. the cultivation was continued for another 3 days, and then cell growth was arrested. The 
culture medium was removed, the adhered cells were washed with 500 iiJ of the medium, and 250 pJ of the medium 
containing 0.1% bovine serum albumin (hereinafter abbreviated to BSA) was then added. A test drug dissolved in 1 .38 
(il of dimethyl suHcodde (hereinafter abbreviated to DMSO) was added to this culture medium, and the admixture was 
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incubated at 37 for 1 hour. Recombinant hunnan platelet-derived growth fector BB chain (hereinafter abbreviated to 
PDGF-BB) was dissolved in the nnedium containing 0.1% BSA. 25 ^1 per well of the solution was added at final 50 
ng/ml. and the incubation was continued at 37 for 1 0 minutes. The medium was reoKSved. the ceils were washed with 
500 of phosphate-buffered physiological saline (pH 7.4) (hereinafter abbreviated to PBS), and 50 |iJ of lysis buffer 

5 (Tris-buffered physiological saline. pH 7.4, containing 1% Triton XI 00, 2 mM sodium orthobanadate, and 1 mM etfiyl- 
ene-diamine-tetraacetic acid disodium (hereinafter abbreviated to EDTA) were added. The cells were allowed to stand 
at 4 **C for 30 minutes for lysis, and the resulting solution was thoroughly admixed with an equal amount of Tris-buffered 
physiological saline containing 1% sodium dodecyl sulfate (hereinafter abbreviated to SDS). An aliquot (20 \xf) of the 
solution was subjected to SDS electrophoresis on 7.5% poiyacrytamide gel. After the electrophoresis, proteins in the 

10 get were eleckricalty transfenred to a PVDF filter, which was then subjected to Western blotting using monoclonal anti- 
bodies against phosphotyrosine. Bands of PDGF receptor (molecular weight: about 180 Kda) which were autophospho- 
rylated due to the addition of PDGF-BB were quantitated by a densitometer. Autophosphorylation rates for individual 
wells with drugs were calculated by setting measurements for PDGF receptor autophosphorylation in the wells without 
drugs in the presence and absence of PDGF-BB as 100% and 0%. respectively 

IS PDGF receptor autophosphorylation inhibition rates were ol>tained at a series of different corxientrations of individ- 
ual test drugs, from which regression line formulas were determined to calculate PDGF receptor autophosphorylation 
50% inhibition concentrations (ICsqS) for the test drugs. 

The compounds of the present invention showed the PDGF receptor autophosphorylation 50% inhibition concen- 
trations (IC50S) of less than 100 

20 As for representative examples of preferred compound groups of the present invention, test results for PDGF 
receptor autophosphorylation 50% inhibition concentrations (IC50S) in mesangial cells are shown in Table 2. 
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TABLE 2 



IC,o (jiM) for 
PDGF receptor 
autophosphorylation 
Compound No. Inhibition 

(2) 0. 44 

(6) 0. 45 

•(8) 0. 10 

(16) 0- 05 

(2 9) 0. 8 0 

(3 2) 0-3 0 

(4 3) 0. 0 05 

(4 4) 0. 0 06 

(4 5) 0. 0 14 

(4 6) 0. 02 1 

(47) 0. 043 

(4 9) 0. 0 1 8 

(5 0) 0. 0 67 

(51) 0. 009 

(52) 0. 03 

(53) 0. 010 

(54) 0. 003 
(5 5) 0. 0 03 
(5 6) 0- 004 
(57) 0. 006 
(5 8) 0. 0 02 
(5 9) 0. 0 04 
(6 0) 0. 0 04 
(63) 0. 40 

' (6 6) 0. 13 

(6 7) 0, 11 

(68) 0. 44 



108 



EP0 8e0433A1 





0. 


0 5 


(7 


0. 


3 4 




0. 


1 8 


(7 Q") 


0. 


3 4 




0. 


0 2 3 


CI 1 3") 


0. 


0 0 4 


\ X JL y 


0. 


0 0 4 


\ I. O ± y 


0. 


0 0 3 




0. 


0 0 7 


n 3 


0. 


0 4 3 


k JL O O ^ 


0 


0 14 

V JU *X 


V. 1 o y > 


0 


0 0 5 

\J \J XJ 


1 fi Q ^ 

i D O ^ 


0 


0 0 5 
\j \j \j 


V. JL D O ^ 


0. 


0 10 


f 1 A fi 
V X O D > 


0 


oil 


C 1 fi 7 


0. 


0 0 4 


f 1 fi R") 

X O O y 


0, 


0 0 6 


v. X O 17 y 


0. 


0 0 4 


v. X 1 \/ y 


0. 


0 18 


V X 1 c» y 


0. 


0 10 


v. X 1 o y 


0. 


0 16 


f 1 7 A'i 
v. X 1 ** y 


0. 


0 0 2 


f 1 7 R'i 


0. 


0 0 6 


V» X o o y 


0. 


0 0 6 


^1 ft Q ^ 
\ X O ^ y 


0. 


Oil 


\\ y U; 


n 


0 9 1 
\j £4 X 


(1 9 2) 


0. 


0 0 4 


(1 9 4) 


0. 


0 14 


(1 9 5) 


0. 


0 7 9 


(196) 


. 0. 


0 3 1 


(1 9 7) 


0. 


0 10 


(1 9 8) 


0. 


Oil 



109 



EP0860 433A1 





0. 0 0 3 


K £t yj \} ) 


0, 0 0 4 


\ £4 \J J 


0. 0 0 9 


\ £* Cd J 


0, 0 8 7 


(9 9 


0, 0 4 7 


(9 9 

\ Cm \J J 


0.011 




0. 0 7 3 




0. 0 5 5 


(9 9 ex's 


0.037 


CO Q 


0, 0 3 4 




0- 0 19 




0. 0 18 




0, 0 13 




0. 0 2 4 




0, 0 4 3 




0. 0 5 5 




0- 0 7 5 




0. 0 16 


Kd 0 \J J 


0. 0 0 5 


\£t Ht \J J 


0.15 


(9 A 1 ^ 


0.018 


(9 A O'S 


0.018 


(9 A 


0.014 


(9 A A^ 


0. 0 0 9 


( 9 A 


0. 0 0 6 


V. Z 4 0 J 


0. 0 13 




0 0 0 9 


(2 4 8) 


0.063 


,(2 4 9) 


0. 041 


(2 5 0) 


0. 0 1 7 


(2 5 1) 


0. 0 3 6 


(2 5 3) 


0. 0 07 



110 



EP08G0433A1 



(254) 


0. 


0 0 7 


(2 5 5) 


0. 


0 15 


(2 5 6) 


0. 


0 0 4 


(2 5 7) 


0. 


0 0 7 


(25 8) 


0. 


0 0 7 


(2 5 9) 


0. 


0 0 5 


(2 6 0) 


0. 


0 0 2 


(2'6 1) 


0. 


0 10 


(26 2) 


0. 


0 0 2 


(2 6 3) 


0. 


0 0 4 


(2 6 5) 


0. 


0 0 5 


(2 6 6) 


0. 


0 0 1 


(26 7) 


0. 


1 5 


(2 6 8) 


0. 


0 0 7 


(2 6 9) 


0. 


0 0 8 


(2 7 0) 


0. 


0 0 6 


(2 7 1) 


0. 


0 0 4 


(2 7 2) 


0. 


0 0 3 


(2 7 3) 


0. 


0 0 5 


(2 7 4) 


0. 


0 3 6 


(2 7 6) 


0. 


0 0 5 


(2 7 8) 


0. 


0 0 3 


(2 7 9) 


0. 


0 2 9 


(2 8 1) 


0. 


0 12 


(2 8 2) 


0. 


0 0 8 


(2 8 3) 


0. 


0 0 2 


(2 8 8) 


0. 


0 2 4 


(2 8 9) 


0. 


0 3 2 


. (2 9 0) 


0. 


0 5 5 



111 



EP0 860 433A1 



Ex^rpple 2 

Effect on nephritis associated with mesanoial cell growth in rats 

5 Groups of 6 Wistar-Kyoto male rats (7 weeks old, purchased from Charles River Japan, Inc.) were used. OX-7 (pre- 

pared according to Pathol. Int. 45. 409 (1995)). a monoclonal antibody against anti-rat Thyl.1, was injected intrave- 
nously into the tails of rats at a dose of 1 .2 mg/kg to induce glomerulonephritis associated with mesangial cell growth 
and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous cremophor solution, was 
administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9. when path- 

10 ological changes in glomeruli became markedly apparent, the rats were sacrificed and anatomized under anesthesia 
with ether, and left kidneys were taken out and fixed in formalin. The kidneys were embedded in paraffin and then sec- 
tioned thinly, and the sections were stained with a periodic add-Schiffs reagent The 20 glomeaili were arbitrarily 
selected for individual specimens thus prepared, and pathological sclerotic changes were scored as follows: 

IS 0: No pathological sclerotic changes were observed in glomeruli. 

1 : Pathological sclerotic changes were observed in less than 25% of glomeruli. 
2: Pathological sclerotic changes were observed in 25-50% of glomeruli. 
3: Pathological sclerotic changes were observed in 50-75% of glomeruli. 
4: Pathological sclerotic changes were observed in 75-1 00% of glomeruli. 

20 

Average scores for sclerotic change of individual specimens were calculated to quantify the degree of glomerular 
sclerosis. Average scores of glomerular sclerosis for individual specimens of rat groups administered with the drug were 
compared with those for control groups administered with the vehicle only to calculate glomerular sclerosis inhibition 
rates (%). The significance of differences was determined by the Dunnet method after testing homoscedasticity accord- 
25 ing to the Bartlett method. 

Glomerular sclerosis inhibition rates (%) for the compound number 32 are shewn as follows: 



Dose 


Glomerular sclerosis 


Significance of differ- 




inhibition rate (%) 


ence 


10 mg/kg 


11.7 


p<0.05 


30 mg/kg 


10.2 


p<0.05 


100 mg/kg 


13.7 


p<0.01 



From the results akx>ve. it was shown that the compound number 32 has an effect in inhibiting pathological sclerotic 
changes of glomeruli in nephrosis associated with mesangial cell growth. 

40 

Test Example 3 

Antitumor activitv 

45 1 . Antitumor effect of the compound num ber 43 against mouse leukemia cells (P388) 

The compound number 43 exhibited the following effect on prolonging survival of mice injected with tumor cells. 
P388 cells (1 X 10® cells), mouse leukemia cells obtained from ATCC, were inoculated intraperitoneally into CDF^ 
mice (obtained from Japan SLC, Inc.), and then the test compound was administered intraperitoneally for 9 consecutive 
so days at the dose of 100 mg/kg. The drug-treated animals sun/ived longer than control animals by 130%. 

2. Antitumor effect of the compound number 4 3 aoainst human glioma cells fGLQ7^ 

The compound number 43 exhibited an antitumor effect in the nude mice human tumor xenograft model, a model 
55 which reflects clinical effect, as follows. 

Human glioma. GL07 (obtained from the Central Institute for Experimental Animals), was transplanted into nude 
mice. When the tumor had grown to a volume of about 100 mm^. the nude mice were divkled into several groups of 4 
animals so as to equalize the average tumor volumes of each group. The test drug was administered orally to animals 
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in experimental groups 2 limes a day for 1 4 consecutive days at 1 00 mg/kg, and the vehicle was administered to control 
animals. The tumor growth inhibition rate (TGIR. %) was calculated from the equation: TGIR- (1-Tx/Cx) x 100 , in 
which Cx is the tumor volume In the control mice and Tx is the tumor volume in the drug-treated mice, on day X. when 
the initial tumor volume at the time treatment was commenced is set 1 . During the test period of about 4 weeks, the 
5 maximum TGIR value was 76%, and thus an excellent antitunrwr effect was observed. 

From the results above, the conrpound number 43 was revealed to have an antitumor activity. 

3. Antitumor effect of the compou nds of the present invention aoalnst human Qlioma (QLQT) 

10 Each compounds exhibited an antitumor effect in the nude mice human tumor xenogroft model, a model which 
reflects clinical effect, as follows. 

Analogously to 2, human glioma cells, GL07 (obtained from the Central Institute for Experimental Animals), was 
transplanted into nude mice. When the tumor had grown to a volume of about 100 mm^, the nude mice were divided 
into several groups of 4 animals so as to equalize the average tumor volumes of each group. The test drug was admin- 

15 istered orally to animals in experimental groups once a day for 9 consecutive days at 50 mg/kg. and the vehicle was 
administered to control animals. The tumor growth inhibition rate (JQ\R %) was calculated from the equation: 
TGIR= (1 -Tx/Cx) X 100 . in which Cx is the tumor volume In the control mice and Tx is the tumor volume in the drug- 
treated mice, on day X, when the initial tumor volume at the time treatment was commenced is set 1 . Results are shown 
in Table 3. 

20 

TABLE 3 



ComDOund No. 


Tumor growth inhibition 
rate (TGIR. %) 


(44) 


78 


(45) 


68 


(52) 


86 


(56) 


52 


(57) 


64 


(58) 


57 


(59) 


82 


(165) 


70 


(168) 


56 


(173) 


54 


(190) 


50 


(191) 


50 


(194) 


59 


(225) 


58 


(227) 


78 


(229) 


81 


(235) 


78 


(236) 


84 


(237) 


74 


(242) 


62 


(244) 


73 


(254) 


85 


(255) 


86 
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TABLE 3 (continued) 



Compound No. 


Tumor growth inhibition 
rate (TGIR, %) 


(260) 


52 


(262) 


87 


(264) 


63 


(267) 


65 


(272) 


84 



4. Antitumor effect of compounds nunfibers 43 and 58 aoainst various tumor cells 

IS In the same manner as described in 2. various types of tumor cells (obtained from the Central institute for Experi- 
mental Animals) were transplanted Into nude mice. When the tumor had grown to a volume of about 100 mm^, the ani- 
mals were allocated to several groups each consisting of 4 animals so as to equalize the average tunx>r volume of each 
group. Test drugs were administered intraperitoneally to animals in experimental groups once a day for 9 consecutive 
days at 100 mg/kg. and the vehicle was administered to control animals. The resulting tumor growth Inhibition rates 

20 (TQIR) are shown in Table 4. 



TABLE 4 



Cells 


Tumors 


Tumor growth inhibition rate 
(TGIR.%) 






(43) 


(58) 


COL-1 


colon 


68 


74 


St-4 


stomach 


78 


86 


L-27 


lung 


83 


96 



The results above revealed that the compounds of the present invention had antitumor effect on various types of 
35 tumors. 

Test Example 4 

Effect on collagen- induced arthritis in mice 

40 

9-10 male DBA/1 JNCrj mice (9 weeks old, purchased from Charles River Japan, Inc.) were used. An emulsion con- 
sisting of 5 ml of 0.3% bovine collagen type II (K-41. Collagen Gijyutsu-kenshukai, Japan). 15 mg of Mycobacterium 
tuberculosis H37Ra (obtained from Difco Labs.). 2.5 ml of physiological saline arxl 7.5 ml of Freund's incomplete adju- 
vant (DIfco Labs.) was prepared, and then injected subcutaneously at the base of the tail (0.1 ml/aninnal) 2 times at 3 
45 week intervals to induce arthritis. A test drug suspended in a vehicle, physiological saline containing 10% each of cre- 
mophor and DMSO, was administered intraperitoneally for 16 consecutive days, beginning one day before the secorxi 
ir^ection of the emulsion. Swelling of four legs, characteristic of the onset of arthritis, was investigated every day. 

Effect of the compound number 43 on the incidence (%) of collagen-induced arthritis Is shown as follows: 

so 



Dose 


Nurrtber of mice with 


Inckience (%) 




arthritis/total mice 




Vehicle only 


7/10 


70 


lOmg/kg 


1/9 


11 


100 mg/kg 


0/10 


0 
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The results shown above revealed that the compound number 43 suppressed the incidence of collagen-induced 
arthritis. 

Possible Industrial Use 

5 

Since the compounds of the present invention have inhibitory activity on abnormal cell growth, more specifically 
PDGF receptor autophosphorylation inhibitory activity, they are useful for treating numerous diseases such as leuke- 
mia, cancers, psoriasis, glomerulonephritis, organofibrosis. atherosclerosis, restenosis after percutaneous coronary 
angioplasty or bypass surgery and articular rheumatism. Therefore, the compounds can benefit greatly in treating 
10 humans and other animals which need these treatments. 

Claims 

1 . Quinollne derivatives and quinazoline derivatives represented by the following formula (I): 

IS 



20 



25 




( I ) 



{wherein Ri and R2 are each independently H. CrCs-alkyl. or and R2 together form Ci-Ca-alkylene. and W is 
30 CH or N. 

(1) when W is CH. 

(a) X is O or S. and Q is a phenyl group represented by formula (10: 

35 



40 




[wherein m is 1 . 2 or 3. R3 is each independently CN. OH. halogen. Ci-Cs-alkyl. CrC4-alkD)cy or C2-C4- 
46 acyl]. 

a group represented by formula (III): 



50 




[wherein m is as defined as described above. R3' is each independwttly OH, Ci-Cs-alkyl. CrC4-alkoxy. 
and Y and Z are both or each independently N or CH], 
or a group represented by formula (IV): 
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(IV) 



[wherein m and R3' are as defined as described above, and R4 is H. Ci-Cs-alkyI or C2-C4-acyQ, and 
(b) X is O. S or CH2, and Q is a group represented by formula (V): 



[wherein j and k are each independently 0 or 1, R5 is each Independently H or Ci-C4-alkyl. A is CrCs- 
alkyl, Ci-C5-alkenyl, cyclic (C3-C10) alkyi, Ci-C4-alkoxycarbonyl, phenyl, naphthyl, furyl. thienyl. benzoyl, 
substituted benzoyl, C2-C4-acyl, or 5- or 6-membered monocyclic or 9- or 10-membered bicyclic heter- 
oaryl group having 1 or 2 nitrogen atonns and optionally having another hetero atom selected from the 
group consisting of nitrogen, oxygen and sulfur atoms, these alkyI group, aryi group and heteroaryl group 
represented by A may have 1 to 5 substituents selected from the group consisting of CN, NO2, OH. NHg. 
halogen. CrCs-alkyI, cyclic (C3-C10) alkyl. CrC4-alkoxy. CrC4-alkaxycarbonyi. CrCs-acyl. CrCs-acy- 
loxy, Ci-C3-alkylenedioxy, Ci-C4-alkylamino, di-(Ci-C4-alkyl)amino. CO2H. CONH2. N-(Ci-C4- 
alM)amido. N.N-di-(Ci-C4-alkyl)amido. C2-C4-alkylamido, trrfluoromethyl. Ci-C4-alkylthio, phenyl, substi- 
tuted phenyl, phenoxy. sul>stituted phenoxy. phenylthio, substituted phenylthio, pheny!(C^-C4-alkyl). sub- 
stituted phenyl{Ci-C4-alkyl), pyridyl. pyrazinyl. pyrimidinyl, pyridazinyl. pyrrolidinyl, piperidinyl. piperazinyl. 
homopyperazinyl, morpholinyl, quinolyl, quinazdinyl. benzoyl, substituted benzoyl and C2-C4-acyl. and B 
is O. S. NH. NCN, NRe or NORe (wherein Re is CrCs-alkyI)]. 

(2) when W is N. X is O, S or CH2, and Q is represented by formula (V): 



[wherein j. k, R5. A and B are defined as described above]} and pharmaceutically acceptable salts thereof. 

Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 1, characterized in that in 
formula (I), W is CH. X is O or S. and Q is formula (11). formula (III) or formula (IV). 

Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 1. characterized in that in 
formula (I). W is CH, X is O. and Q is formula (II), formula (III) or formula (IV). 

Quinoline derivatives and quinazdine derivatives and pharmaceutically acceptable salts thereof according to Qaim 
1 . characterized in that in formula (I), X is O, S or CH2. and Q is formula (V). 




(V) 




(V) 
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5. Quinoline derivatives and quinazoline derivatives and pharmaceuticaliy acceptable salts thereof according to Claim 
1 , charact rized in that in formula (I), Ri and R2 are each independently Ci -Cs-alkyI and Q is formula (V) On formula 
(V). i and k are 0. B is O. S. NORe (wherein Re is CrCs-alkyI)]. 

6- Quinoline derivatives and quinazoline derivatives and pharmaceuticaliy acceptable salts thereof according to Claim 
1 , characterized in that in formula (I). Ri and R2 are each independently Ci-Cs-alkyI and Q is formula (V) pn formula 
(V). i is 0 and k is 1 . or j is 1 and k is 0» R5 is hydrogen or methyl. B is O. S. NH. NCN. NRg or NORe (wherein Re 
is CrCs-alkyl)], 

7. Quinoline derivatives and quinazoline derivatives and pharmaceuticaliy acceptable salts tinereof according to Claim 
1 , characterized in that in formula (0. Ri and R2 are each independently Ci -Cs-alkyI and Q is formula (V) pn formula 
(V). both j and k are 1. R5 is each independentiy hydrogen or methyl, B is O. S. NH. NCN. NRe or NORe (wherein 
Re Is Ci-Cs-alkyI)]. 

8. Quinoline derivatives and quinazoline derivatives of formula (VI) 



[wherein W is CH or N, Ri and Rg are each independently CrCs-alkyl. A is methyl, ethyl, propyl, isopropyl. butyl, 
isobutyl, s-butyl, t-butyl, pentyl, isopentyl. cyclopentyl. cyclohexyl, cydoheptyt. phenyl. napWhyl. furyl. thienyl. pyri- 
dyl or pyrimidinyl. and these alkyi group, aryl group or heteroaryl group represented by A may have 1 -5 substituents 
selected from the group consisting of fluoro, chloro, bromo, iodo, cyano, hydroxy, nifro, amino, methylamino, dimeth- 
ylamino. dielhylamino, dipropylamino, dibutylamino. trrfluoromethyl. metiiyl, ethyl, propyl, isopropyl. butyl, isobutyl. 
s-butyl. t-butyl. methoxy. ethoxy. propoxy. isopropoxy, morpholino. pyrrolidine, piperidino and butoxy] 
and pharmaceuticaliy acceptable salts thereof. 

9. Quinoline derivatives and quinazoline derivatives formula (VIQ 




(VI) 
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[wherein W is CH or N, j is 0 and k is 1 or j is 1 and k is 0. Ri and Ra are each independently CrCs-alkyl. R5 is 
hydrogen or methyl. A is methyl, ethyl, propyl, isopropyl. butyl, isobutyl. s-butyl. t-butyl. pentyl. isopentyl, 
cydopentyl. cydohexyl, cycloheptyl. phenyl, naphthyl. furyl, thienyl. pyridyl or pyrimidinyl. and these alkyi group, 
aryl group or heteroaryl group represented by A may have 1-5 substituents selected from the group consisting of 
f luoro. chloro. bromo. iodo, cyano. hydroxy, nitro. amino, methylamino, dimethylamino, diethylamino. dipropylamino, 
dibutylamino. trifluoromethyl, methyl, ethyl, propyl, isopropyl. butyl, isobutyl. s-butyl. Hxrtyl, methoxy. ethoxy, pro- 
poxy, Isopropoxy and butoxy] and pharmaceutically acceptable salts thereof. 

Quinoline derivatives and quinazoline derivatives of fbrnrujla (VIIQ 




[wherein W Is CH or N. Ri and R2 are each independently Ci-Cs-alkyl. R5 Is each independently hydrogen or 
methyl, A is Ci-Ce-alkyl. CrC4-alkenyl. cydopentyl, cydohexyl, cydoheptyl, CrC4-alkaxycartx>nyl. phenyl, naph- 
thyl. furyl. thienyl. benzoyl, acetyl, pyridyl. pyrimidinyl. pyrrolidinyl, piperidinyl, piperazlnyl. homopiperazinyl or mor- 
pholino, these alkyI group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of halogen, cyano, CO2H. CONH2. hydroxy, nitro. amino. CrC4-alkylamlno, dl-(Ci-C4- 
alkyl)amino. CrCg-acyloxy. CrCs-acyl. Ci-C4-alkylthio. trifluoromethyl. Ci-Cg-alkyl. Ci-C4-alkDxyl. Ci-C4-alkoxy- 
carbonyl. N-(CrC4-alkyl)amido. N.N<Ji-(Ci-C4-alkyl)amido. C2-C4-alkylamido. ethylenedioxy. phenyl, phenoxy, 
substituted phenyl, benzoyl, pyridyl. pyrazinyl. pyrimidinyl. pyridazinyl, quinolyl and quinazolinyl. and B is O, S. NH, 
NCN, NRe or NORe (in which Re is methyl)] and pharmaceutically acceptable salts thereof. 

. Quinoline derivatives and quinazoline derivatives of formula (IX) 
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[wherein W is CH or N, and R2 are eacti independently Ci-Cs-alkyI, R5 is each independently hydrogen or 
methyl, A is Ci-Ce-alkyl. Ci-C4-alkenyl, cyclopentyl, cyclohexyl, cycloheptyl. Ci-C4-alkoxycarbonyl, phenyl, naph- 
thyl. furyl, thienyl, benzoyl, acetyl, pyridyl, pyrimidinyl. pyrrolidinyl, piperidinyl. piperazinyl. honnopiperazinyl or mor- 
pholino. and these alkyi group, aryl group or heteroaryl group represented by A may have 1 -5 substituents selected 
from the group consisting of halogen, cyano. CO2H. CONHg. hydroxy, nitro, amino. CrC4-alkylamino. dHCi-C4- 
alkyl)amino. d-Cs-acyloxy. Ci-Cs-acyl. CrC4-alkylthio, trifluoromethyl. Ci-Cs-alkyI, Ci-C4-alkoxyl, CrC4-alkDxy- 
carbonyl, N-(Ci-C4-alkyl)amido, N.N-di-(Ci-C4-alkyl)amido. C2-C4-alkylamido, ethyl enedioxy. phenyl, phenoxy, 
substituted phenyl, benzoyl, pyridyl. pyrazinyl. pyrimidinyl pyridazinyl, quindyl and quinazolinyl] and pharmaceuti- 
cally acceptable salts thereof. 

12. Quinoline derivativee and pharmaceutically acceptable salts thereof according to Claim 8, characterized in that in 
formula (VI). Wis CH. 

13. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 9. characterized in that in 
formula (VII). W is CH. 

14. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 10. characterized in that in 
formula (VIII). W is CH. 

1 5. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Qaim 1 1 . characterized in that in 
formula (IX).WisCH. 

16. Quinoline derivatives and quinazoline derivatives of formula (X) 




[wherein W is CH or N. Ri and R2 are each independently C^-Cs-alkyl. R5 is each independently hydrogen or 
methyl, A is Ci-Cg-alkyl. cyclopentyl, cyclohexyl. cydoheplyt. allyl, Ci-C4-altoxycarbonyl, phenyl, naphthyl or ben- 
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zoyi, and these alkyi group or aryl group represented by A may have 1-5 sulislituents selected from the group con- 
sisting of OH, CO2H, fluoro, chloro. bromo, iodo, nitro, amino, di-(Ci-C4-alkyl)amino. ethyl enedioxy, acetoxy, 
methytthio, CrC4-alkoxycarbonyl, trifluoromethyl, Ci-C4-alkyl, pyrWyl and phenyQ 
and pharmaceutically acceptable salts thereof. 

17. Quinoline derivatives and quinazoline derivatives of formula (XI) 




R5 R5 



(XI) 



[wherein W is CH or N, Ri and R2 are each independently CrCs-alkyl. R5 is each independently hydrogen or 
methyl. A is Ci-Cg-alkyl. cyclopentyl. cydohexyl, cycloheptyl. allyl, CrC4-alkoxycarbony!, phenyl, naphthyi or ben- 
zoyl, and these alkyI group or aryi group represented by A may have 1 -5 substrtuents selected from the group con- 
sisting of OH, CO2H. fluoro, chloro, bromo. iodo, nitro, amino, di-{Ci-C4-alkyOamina elhylenedioxy, acetoxy. 
methytthio, CrC4-alkoxycarbonyl. trHluoromethyl. Ci-C4-alkyl. CrC4-alkoxy. pyridyl and phenyl], 
and pharmaceutically acceptable salts thereof. 

18. Quinoline derivatives and quinazoline derivatives according to Claim 1 . characterized in that in formula (I). W is CH, 
X Is O. both Ri and R2 are methyl. Q is formula (V) [ in formula (V), j and k are each independently 0 or 1 , R5 is 
hydrogen, A is d-Cg-alkyl, cyclopentyl, cydohexyl. cycloheptyl, allyl. Ci-C4-alkoxycartx)nyl. phenyl, naphthyi or 
benzoyl, these alkyI group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of OH. COgH, fluoro. chloro, bromo. iodo. nitro, amino. di-(CrC4-alkyl)amino, ethylene- 
dioxy, acetoxy, methylthio. Ci-C4-alkoxycartx)nyl. trifluoromethyl. Ci-C4-alkyl, GrC4-alkDxy. pyridyl and phenyl, 
and B is O, S, NH. NCN, NRg or NORe (in which Re is methyl)] 

and pharmaceutically acceptable salts thereof. 

19. Compounds according to Claim 16. characterized in that in formula (I), W is CH, both R^ and R2 are methyl, and 
each R5 is hydrogen, and pharmaceutically acceptable salts thereof. 

20. Compounds of formula (D according to Claim 1 selected from 6.7-dimethoxy-4-(2-methoxyphenoxy)quinoline. 6.7- 
dimethoxy-4-(3-methoxyphenoxy)quinoline, 6,7-dimethoxy-4-(4-methoxyphenoxy)quinollne. 4-(3-fluorophenoxy)- 
6.7Kjimethoxyquinoline. 4-(3-hydroxyphenoxy)-6.7-dlmethoxyquinoline, 4-(4-bromophenoxy)-6.7-dimethoxyquino- 
line 4-(3.4KJimethoxyphenQxy)-6.7-dimethoxyquinoline. 6.7-dimethoxy-4-(1-naphthyloxy)quinoline. 6.7-dimethoxy- 
4-(2-naphthyloxy)quinoline, 6.7-dimethoxy-4-(5-methoxy-1 -naphthyloxy)quinoline. 6,7-dimethoxy-4-(6-methoxy-2- 
naphthylQxy)quinoline, 6.7<iimethoxy-4-(7-methoxy-2-naphthyloxy)quinoline. 6,7<llmethoxy-4-(5<^uinolyloxy)quin- 
oline, 6.7-dimethQxy-4-(6-quinolyioxy)quinoline. 4-(4-indolyloxy)-6.7-dimethoxyquinoline. 4-(5-indolyloxy)-6.7- 
dimethoxyquinoline. 6.7-dimethoxy-4-{3-methoxyphenyfthto)quinoline and 6,7-dimethoxy-4-(4-melhoxyphe- 
nytthio)quinoline, 

and pharmaceutically acceptable salts thereof. 

21. Conpounds of formula (I) according to Claim 1 selected from (4-n-butylphenyl){4-[(6,7-dimethQxy-4-qui- 
nolyOQxylphenyl}methanone. (4-t-butylphenyO{4-[{6.7<limethoxy-4-quinolyl)oxy]phenyl}methanone. (4-trifluor. 
omethylphenyl){4-I(6.7-dimethoxy-4<iuinolyl)oxy]phenyl}methanone. (4-t-butylphenyl){4-[(6,7Hdimethoxy-4- 
quinazolinyl)oxy]phenyl)methanone, (4-t-butylphenyl){4-[(6.7-dimethoxy-4-quinolyl)methyl]phenyl}methanone. N- 
{4-[(6,7-dimethoxy-4-quinolyl)Qxy]phenyl}-cyclohexanecarboxamide. N-{4-[(6.7-dimethoxy-4K?uinolyl)oxy]phenyl)- 
(4-nitrophenyi)carboxamide. N-{4-[(6.7-dimethoxy-4-quinolyl)oxy]phenyl}-(N.N-dimethylaminophenyl)carboxam- 
ide. N-{4-[(6.7<Iimethoxy-4-quinolyl)oxy]phenyl}-(4-acetylphenyl)carboxamide. N-{44(6,7-dimethoxy-4-qui- 
nolyl)oxylphenyl}-(4-n-butylphenyi)carboxamide. N-{4-[(6,7<llmethoxy-4-quinolyOoxy]phenyl}-{4-butoxy- 
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phenyl)carboxamide. N^4-[(6J<lim€tlx3xy-4<|uinolyOc}xylphenyl}-(4-bronx)phen N-{4-[(6,7- 
dimethoxy-4<^uindyOoxy]phenyl}cydopontane<»rtx>xamW N-(4-n-butylpheny!)-N•^4-[{6.7-dimethoxy-4-qui- 
n lyl)oxy]phenyl}ur6a. N-(4.t-butylphenyO-N'-{4-[(6.7Kjimethoxy-4<juinolyOQxy]ph N-(2-trifluoromelhyl- 
phenyO-N'-{4-[(6.7-dimethoxy-4<|uinolyOoxy]phenyllurea. N-(3-trifluoromethylpherTyl)-N'-{4-t(6,7-dimethoxy-4- 
qulnolyOoxylphenyi}urea, N-(4-trifluoromethylphenyl)-NH4^(6J<iimethoxy-4K^uinoiy1)oxy]phenyl}urea. N-(2- 
methoxyphenyi)-N*-{4-[(6,7-dlmethoxy-4-quinoly!)oxylpheny1}urea. N-(3-methoxypheny1)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy]phenyl}ur6a, N-(4-methoxyphenyO-N'-{4-[(6jKJimethoxy-4<|uinolyl)oxy]phenyl}urea, N-(2-fluorophe- 
^yI)-N'^4-[(6.7-dimethoxy-4■quinolyl)oxy]phe^yl}u^ea, N-(3-fluorc^henyl)-N'-{4-[(6.7-dimethaxy-4-qui- 
nolyl)oxy]phenyl}urea. N-(4-fluorophenyl)-N*-{4^{6jKlimethoxy-4<iuinolyl)oxy]pheny!}ur N-(4-acetylpheny!)-N'- 
{4-[(6.7-dlmethoxy-4-qulnolyDoxylphenyr}urea. NK4-[(67<Jimethaxy-^<|uinolyOoxy]phenyl}-N'-ni3ropy!urea. N-n- 
butyt-N"-{4-[(6jK5imethoxy-4<|uinolyl)oxy]phenyl}phenylurea. N-(24IuoropheriyO-N'-{4-[(6.7-dimethoxy-4-quina- 
2ollnyOaxy]pherTyl}urea. N-(2-methoxyphenyO-N'-{4-[(6jKiime1hoxy-4<)uina2din^ N-p-methox- 
yphenyl)-N'^4-[(6J<limethoKy-4<|uinazolinyOoxy]phenyl}ur©a. N-(4-methoxyphenyl)-N'-{4-[(6.7-dimethoxy-4- 
quinazolinyl)oxy]pheny1}urea. N-rhbutyi-N'-{4-[(67<limethQxy-4-quinazolinyl)oxy]phenyl}urea. {4-[(6,7-dimelhoxy- 
4-quinolyl)oxy]phenyl}[4-morpholrnophenyOmethanone. {4-[(6.7'dimemoxy-4-quinolyl)oxylphenyI}[4-pyrrolidi- 
nophenyf]methanone, {4-[(6J<limethoxy-4<iuinolyl)oxy]phenyl}[4iDiperidinopheny1]metha N-{2,4-dichlo- 
rophenyl)-N'H4^(6,7-dimethoxy-4<iuinoly«)oxy]phenyl}urea. N-(3.4<lichlorophenyl)-N'-{4-[(6.7Kiimethoxy-4- 
quinolyOoxy]phenyl}urea. NK3,5<lichlorophenyl)-N•-^4^(6JKlimethoxy-4K^uinolyl)oxy]phenyl}urea, N-(4-chloro-2- 
methylphenyl)-NS4-[(6jKfimefthoxy-4<|uinolyl)oxy]phenyI}urea, NK3-amino-4<*ilorophenyl)-N*-{4-[(6,7<limeth- 
oxy-4<iulnolyl)oxy]phenyl}urea, N-{4-[(6. 7<limethoxy-4<^uinolyl)oxy]phenyf }-N'-(2-i3yridylmethyl)urea. N-(3,4-dif- 
luorophenyO-N'-{4-{(6.7-dlmethoxy-4<|uinolyOoxy]pheny!}urea. N-<2.4,5-trifluorophenyl)-N44-[(6,7<iimethoxy-4- 
quinolyl)oxylphenyl}urea, N-(3-chlorophenyf)-N'-{4-[(6.7<iimethQxy-4-quinolyl)oxy]phenyi}urea and N-(4-hydroxy- 
phenyl)-N*-{4-t(6.7-dimethoxy-4-quinolyi)axylphenyllurea, and pharmaceutical ly acceptable salts thereof. 

22. A pharmaceutical composition which comprises at least one compound, as an effective component, selected from 
the group consisting of the compounds and pharmaceutlcally acceptable salts tiiereof according to any one of 
Claims 1 -21 having platelet-derived growth fector receptor autophosphorytation inhik>itory activity. 

23. A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effective 
component, selected from tiie group consisting of the compounds and tiieir pharmaceutically acceptable salts 
according to any one of Claims 1 -21 . 

24. A pharmaceutical composition for use in treating psoriasis, which comprises at least one compound, as an effective 
component, selected from the group consisting of the compounds and tiieir phanmaceutically acceptable salts 
according to any one of Claims 1 -21 . 

25. A pharmaceutical compositiOT for use in treating atiierosderosis, which comprises at least one compound, as an 
effective conponent selected from the group consisting of tiie compounds and ttieir pharmaceutically acceptable 
salts according to any one of Claims 1 -21 . 

26. A pharmaceutical composition for use in treating restenosis after percutaneous coronary angioplasty or bypass 
surgery, which conprises at least one compound, as an effective component selected from the group consisting 
off the compounds and tiieir pharmaceutically acceptable salts according to any one of Qaims 1 -21 . 

27. A pharmaceutical composition for use in treating glomerulonephritis, which comprises at least one compound, as 
an effective component selected from ttie group consisting of tiie compounds and ttieir pharmaceutically accept- 
able salts according to any one off Claims 1 -21 . 

28. A pharmaceutical conposition for use in treating organofibrosis, which comprises at least one compound, as an 
effective conponent selected from tiie group consisting off the conrpounds and their pharmaceutically acceptable 
salts according to any one of Claims 1-21. 

29. A pharmaceutical composition for use in treating leukemia, which comprises at least one compound, as an effective 
component, selected from the group consisting of the compounds and tiieir pharmaceutically acceptable salts 
according to €my one of Claims 1-21 . 

30. A pharmaceutical corrposition Ibr use in treating articular rtieumatism. which conprises at least one compound, as 
an effective component selected from ttie group consisting off ttie compounds and their pharmaceuticany accept- 
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able salts according to any one of Claims 1-21 . 

31. A pharmaceutical composition for use in treating glomerulonephritis, which comprises at least one compound, as 
an effective conponent. selected from the group consisting of the compounds and their pharmaceutically accept- 
able salts according to Claim 5. 8 or 12. 

32 A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effective 
conponent. selected from the group consisting of the compounds and their pharmaceutically acceptable salts 
according to any one of Claims?. 10. 11. 14. 15. 16. 17and 19. 

33 A pharmaceutical composition for use in treating leukemia, which comprises at least one compound, as an effective 
' con^nent. selected from the group consisting of the compounds and their pharmaceutically acceptable salts 

according to any one of Claims?, 10, 11. 14. 15, 16. 1?and 19. 

34. A pharmaceutical composition ibr use in treating articular rheumatism, which comprises at least one compound, as 
an effective conponent. selected from the group consisting of the compounds and their pharmaceutically accept- 
able salts according to any one of Claims 7,10,11,14.15.16.17 and 1 9. 

35. A method for treating neoplastic tumors, which comprises administering an eHective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for neoplastic tumors. 

36. A method for treating psoriasis, which comprises administering an effective amount of the compounds according to 
any one of Claims 1-21 to patients who need treatment for psoriasis. 

37. A method for treating atherosclerosis, which comprises administering an effective amount off the compounds 
' according to any one of Claims 1-21 to patients who need treatment for atherosclerosis. 

38 A method for treating restenosis after percutaneous coronary angioplasty or bypass surgery, which comprises 
administering an effective amount of the compounds according to any one of Claims 1-21 to patients who need 
treatment for restenosis after percutaneous coronary angioplasty or bypass surgery 

39. A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for glomerulonephntis. 

40. A method for treating organof ibrosis, which comprises administering an effective amount of the compounds accord- 
ing to any one of Oaims 1 -21 to patients who need treatment for organoffibrosis. 

41. A method for treating leukemia, which comprises ^ministering an effective amount of the compounds according 
to any one of Claims 1-21 to patients who need treatment for leukemia. 

42. A method for treating articular rheumatism, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for articular riieumatism. 

43. A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds 
according to Oalm 5, 8 or 12 to patients who need treatment for glomerulonephritis. 

44. A method for treating tumors, which comprises administering an effective amount of the compounds according to 
any one of Claims 7, 10, 1 1. 14, 15. 16, 1? and 19 to patients who need treatment for tumors. 

45. A method for treating leukemia, which comprises administering an eRective amount of the compounds according 
' to any one of Claims 7, 10, 11. 14. 15. 16, 17 and 19 to patients who need treatment for leukemia. 

46 A method for treating articular rheumatism, which comprises administering an effective amount of the compounds 
' according to any one of Claims?. 10. 11. 14. 15. 16. 1?and 19 to patients who need treatment for articular rheu- 
matism. 

47. Use of the compounds according to any one of Claims 1 to 21 for manufacturing pharmaceutical compositions. 



122 



EP0 860 433A1 

48. Use of the compounds aooording to any one of Claims 7, 10, 1 1. 14, 15, 16, 17 and 19 for manufacturing antitumor 
agents. 

49. Use of the compounds according to any one of Claims 7. 1 0, 1 1 , 1 4. 1 5, 1 6, 1 7 and 1 9 for manufacturing therapeu- 
tic agents for articular rheumatism. 
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